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Your satisfaction is our most important component. 


In today’s electronic marketplace, you need every 
advantage you can get — starting with your 
board-level electronic components. As one of the best 
suppliers of electronic components, we bring you 
more than product; we help provide solutions by meeting 


your most comprehensive requirements: 


© Quality and breadth of product 
¢ Service and technical support 
e Production capability and on-time delivery 


¢ Competitive pricing 


Global Support 


By consistently meeting your needs, Panasonic’s 
Electronic Components Group has become a preferred 
supplier of a broad range of electronic components, 


modules, and assemblies. 


We offer one of the industry's broadest lines of 


standard / application-specitic / custom— electronic 


Headquarters location 


components and have consistently demonstrated our 


, ‘ commitment to be at the forefront of their technological 
Panasonic Industrial Company 

, development. 
Electronic Components Group 


Our global organization is one of the world’s largest, 
with R & D (Elgin, IL; Detroit, MI; Milpitas, CA; 


Secaucus, NJ) and manufacturing facilities (Knoxville, 


Two Panasonic Way, 7H-4 
Secaucus, NJ 07094 


TN; Reynosa and Tijuana, Mexico) throughout North 
\ America to support our customer’s needs. 


Panasonic’s Electronic Components Group maintains 
an extensive network of sales representatives and 
authorized distributors for responsive local support. 


For quotes, samples, or technical assistance, give us 
a call today at 1-800-344-2112. 


For contact information and data sheets, visit us on 


the Web at 
WWw.panasonic.com/pic/ecg 
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Panasonic Electrolytic Capacitor Quick Guide 


7 Operating oe 
Classif Series Style Part number Features temp. Page 
cation 

Capacitance 
uF 
85 °C -40 
Type V ECEV (4-100) 
d Ss s_| General purpose to 
° -40 
Type V EEV 108°C 4063-100) 
Series HA HA OOOO E 4mm helent +105 °C 0.1 - 470 BLACK 27-29 

© 105 °C -40 

a |Type V EEV Lona lif (4-50) - 

; B g ilie to _ : 

“4 Hp OOOO |5.8 mm height +105°C isa BLACK | 80°89 

c — 

3 |Type V EEV 105°C . (6.3 - 50) = 

E {Series FC FC OOOO | Low impedance +105 °C 1 - 1000 BLACK 34-36 

3 —40 

£& |Type V EEV 125°C 1000 h ae (10 - 50) —< x 

g {Series TA RTS TA DOO | Long life +125°C 10 - 330 BLACK 

Type V EEV 125°C - Fe (10-50) * 
Series TB NEW TB OOOO | Temperature stability type $125°C 10-330 BLACK 
85 °C 1000 h —40 
Type V EEV Low profile to (4 - 50) — * 
Series MC NEW MCOOOOO 45mm height +85°C 0.1 — 220 BLACK 
- -25 

» | Type A (Radial) ECA General purpose 400560 10 450 V ) (6.3- 450) DARK BLUE 

 |Series M OOmMoOoo | miniaturized size eo , 0.1 — 22000 WHITE 37-42 

& |Type A (Radial) EEU 85°C 2000h _ (160-450) | DARK BLUE] , 

i: Series MG INEW | MGOOOOO | Hight ripple 485°C 2.2 — 470 WHITE 

8 Type A (Radial) ya ECEA 7 (6.3-50) | DARK BLUE | * 

Bi-polar SU Pa Goa) |S Peer ena! Pupese wane 0.47 - 6800 WHITE 


Aluminium Electrolytic Capacitors 


Type A (Radial) ECEA, Fs (4-50) BLACK ; 
Series KS OO ,s~000 +85°C 0.1 - 330 WHITE 
Type A (Radial) ECEA (6.3 - 50) BLACK . 
Bi-polar KS ooOsnoog | Bipolar 5mm height 686 0.1 - 47 WHITE 
Type A (Radial) * | ECEA Pits (4-50) BLACK * 
Series KA ’ O0Ka000 | 7™™ height +456 0.1 - 470 WHITE 


- Low profile 


Miniature 


Type A (Radial) ; ECEA - (4 - 50) BLACK 
Bi-polar KA e OoOKnNoOod | Bi-polar 7mm height s6e"e 0.1 — 100 WHITE 
Type A (Radial) i, (6.3-63) | BLACK BLUE 
Series HFQ oOoFaood | !ow impedance see 6.8 — 15000 SILVER 
Type A (Radial) , O - Bs (6.3-63) | BLACK BLUE 
Series FC FoOOoOd oO | bow impedance, miniature win 1.0 - 15000 GOLD 50-59 
“ -55(;6¢°3 450v)) (6.3- 450) BLACK 
: OoHeood | 105 © General purpose he - 0.1 - 22000 SILVER | 60-65 
a 
: —40(2° ) 
Type A (Radial) 5 160 to 450 V (10-450) BLACK 
; 105 °C 5000 ~10000 h to : 66-72 
Series EB NEW | , 4 EBOOOOO +105 °C 0.47 — 3300 SILVER 


Please refer to Internet or individual factory catalog for detail specifications 


m 
O 
> 


m 
m 
+ 


m 
O 
> 


Type A (Radial) 
Series NHG 


m 
m 
Cc 


Long life 


+ 


For Audio 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Body color 
— Operating ( Working voltage) 
ceed Series Style Part number Features temp. ¥. DG Page 
cation 
range Marking 
( Capacitance joie 
uF 


-40 
= | TS Ea 85°C General purpose (3 Sn asov) (16 - 450) BLACK 
= | UP Ea O00 | High Cv a Cc Ge 68000 WHITE 76-79 
4 
Type TS Ectos 105°C General purpose O(5i5 to oov) (10 — 400) BLACK 
Series HA OOAoOO |High CV, High Ripple, Long life 1106 °C el 68000 WHITE 80-83 


105°C miniaturized 
Type TS Ectbs ie Hi he a Ripple Osis, t© 450V)! (460 — 450) BLACK 
Series HB OOBOOO |longlite +106 Cc 82 - 2700 WHITE =| 84-85 


oO 

& 

2 -40(5 

< | Type TS EET 105 °C 7000 h (35 to 4sov) (160 - 450) BLACK 

Q | Series XB XB OOOO | Premium industrial grade re Cc 33 — 2200 WHITE 86-92 
= 

op) 


-40(; 
Type TS ECES 105 °C 5000 h (400, aia (200 - 450) BLACK 
Series NXA OOcOOO }Premium industrial grade a C 39 — 1500 WHITE 
Type T & ECET ~40(818 to asov) (16-450) BLACK 
to 
Series UP Dovnon | SC General purpose sent 470 - 120000 WHITE 
“40380, 400 V ) 
Type T ECYOT (16 - 400) BLACK 
1 Long life, High | 
<0 cocoon |'° © freee +106 So 
~25( 
Type G ECEG Screw terminal (70 t “100 v) (10-450) | BLACK BLUE 
Series AA on 7o0o00 Industrial/Computer Grade 485°C #20 1000000 GOLD 
say Ectha Screw terminal, miniaturized - (160-450) | BLACK BLUE 
ie OOrPOOO | 85°C 5000 h a Cc Le 56000 GOLD 
EEG Screw terminal, high Ripple ia BLACK BLUE | * 
TA OOOO 485°C ian “ — GOLD 


Please refer to individual catalog for audio capacitors. 


Aluminum Electrolytic Capacitors 


Type G 
Series GUP 


Type G 
Series GTA 


For Audio} Screw terminal type 


# Our product code will be changed from ECO to ECE during April 1998 to March 2000. 
We will inform the revision date before our change. 


. Please refer to Internet or individual factory catalog for detail specifications 
Body color 


ry a) 
Operating V.DC 
Series Style Part number Features temp. 
range eae eeaiel: Marking 
LF color 
EEFCD po (4- 16) BLACK 
S CD Low impedance to ~ 
— ooooo ro] ~~” '™s ; 2.2-56 GOLD | 99-101 
+105 °C 
am 


OOBOOORO 
. Please refer to Internet or individual factory catalog for detail specifications 


Classifi 
cation 


Page 


Chip type 


4terminal-Construction 


Specialty Polymer Aluminum 


To aah ESA ABST PA A COG LED EG RG TAH EI TAO HE RT ALR LE BLE INS RSS BRE SANE ES TESOL TET EEE SRE LEA LDPE LESLIE RET NE ELSE EIA A 
Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Electrolytic Capacitor Quick Guide 


Body color 


7 Operating —“ | 
Classifi- temp. V. DC Page 
cation range Marking 
oa 
LF 


107-111 


: 
+125°C 0.1 — 220 WHITE 
+125°C 0.1-6.8 WHITE 
+125°C 0.1 - 100 WHITE 
+£125°C 4.7 - 22 ee 


-55 (4-50) BROWN 
1 0.1 - 220 WHITE 
+105 °C 
* Please refer to Internet or individual factory catalog for detail specifications 
. sree Body color 
— Operating ( perating dics 
eid Series Style Part number Features temp. Vv. DC 
cation 
range 
ne 
F 


A -25 
EECS 
: : ola opooo i 210, Tabbed lead terminals st 120-121 
; + 
-2 
EECS . (5.5) BLACK 
Series SG E., BAe, OOo 219, Tabbed lead terminals ona 047-10 GOLD 122-123 
. Sei oe (5.5) 
Series SE . ’ 0.022-0.22 
| EECF (5.5) 
| | | EECF 
Series F Meier SIRBIHOOo | 85 °C Industrial grade 
on ‘ ; 7 
; ; | aontee 


Surface mount type 


115-116 


ECSF 
OOe&OoOO 


Type F 
Series EF 


Tantalum Solid Electrolytic Capacitors 


Resin Dipped type 


Miniaturized 


Low profile 


Electric Double Layer Capacitors (Gold Capacitor) 


Forlargecurrent 


Please refer to Internet or individual factory catalog for detail specifications 


Sa Ge NE intl ont ST ASS ee Mh EAA IO OE HN wd EE UES STN RTECS ELA DE ILS NT sh BLE TE SEI ALY AT ME SRS ELIMI OE IE PERS BE ROE RE NL A NEAT TCT! 
Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Packaging Specifications 


@ Ordering Information 
@ Please place an order by package. 


1. JIS 04 (A) Radial lead type 
Packaging quantity by case size 


Case size Lead formed Long lead 


Note 
(9) (L) 
$3 
04 
05 
66.3 
| 
i 
: j15to20mm_ «| 1000_~+|| ~=5000 | 200 | 3000 | 200 | 3000 | 
o10 Taping up to 25mm height 
An 
612.5 200 
fn 
o16 
An 500 
ote 200 
i 500 


1. Surface mount type (v) 2. Snap-in type (TS) 3. SP Cap 


Taping 
Part number size Quantity} Quantity per 
per reel Jouter packaging 


ECGCABAR 7.9x5.3x3.3 3000 
ECGCABARA | 7.9x5.3x3.3 2200 
EEFAARANA 7.3x4.3x1.8 3500 


Series 


Quantity | Quantity per 
per reel puter packaging 
S, HA, FC o5* 
: 2000 


Taping 


Series 
Carrier tape width | Size code | Quantity per reel | Quantity per outer packaging 
TES s ZP 60000 
TE _ Y, X 2000 40000 


Available upon request (suffix:S) TEH ae 750 15000 
ich 10000 
5. Gold Capacitor K 8mm S 3000 60000 


Series Quantity | Quantity 


$12.5x23| 200 
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A\ Application Guidelines 


1. Circuit Design 

Ensure that operational and mounting conditions follow 

the specified conditions detailed in the catalog and 

specification sheets. 

1.1 Operating Temperature and Frequency 

Electrolytic capacitor electrical parameters are 

normally specified at 20°C temperature and 120 Hz 

frequency. These parameters vary with changes in 

temperature and frequency. Circuit designers should 

take these changes into consideration. 

(1) Effects of operating temperature on electrical 
parameters 

a) At higher temperatures, leakage current and 
capacitance increases while equivalent series 
resistance (ESR) decreases. 

b) At lower temperatures, leakage current and 
Capacitance decreases while equivalent series 
resistance (ESR) increases. 

(2) Effects of frequency on electrical parameters 

a) At higher frequencies, capacitance and imped- 
ance decrease while tan 6 increases. 

b) At lower frequencies, ripple current generated 
heat will rise due to an increase in equivalent 
series resistance (ESR). 


@ Expected Life Estimate Quick Reference Guide 


o 
S 
2 
oO 
“4 
o 
a 
= 
@o 
= 
~ 
Cc 
2 
2 
[= 
< 
i 
fe) 
= 
° 
o 
a 
9 
Oo 


24h 
operation 


1.2 Operating Temperature and Life Expectancy 

(1) Expected life is affected by operating temperature. 
Generally, each 10°C reduction in temperature will 
double the expected life. Use capacitors at the 
lowest possible temperature below the maximum 
guaranteed temperature. 

(2) If operating conditions exceed the maximum 
guaranteed limit, rapid electrical parameter deterio- 
ration will occur, and irreversible damage will 
result. 

Check for maximum capacitor operating tempera- 
tures including ambient temperature, internal 
capacitor temperature rise caused by ripple 
current, and the effects of radiated heat from 
power transistors, IC’s or resistors. 

Avoid placing components which could conduct 
heat to the capacitor from the back side of the 
circuit board. 

(3) The formula for calculating expected life at lower 
operating temperatures is as fllows; 


L, = L, x 2 where, 


L,;:; Guaranteed life (h) at temperature, T,°C 

L,: Expected life (h) at temperature, T,°C 

T,; Maximum operating temperature (°C) 

T,: ACtual operating temperature, ambient tempera 
ture+ temperature rise due to ripple 
currentheating(°C) 

A quick reference capacitor guide for estimating 
exected life is included for your reference. 


@ Failure rate curve 


@ 85°C 2000h 
@ 105 °C 1000 h 
® 105 °C 2000 h 
@ 105 °C 5000 h 


o 
2 
o 
— 
o 
_ 
= 
iss) 
ue 


oad 


Time 


@ Initial failure period 
@) Random failure period 
@) Wear failure period 
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@ Typical failure modes and their factors 
Faliure mechanism (internal phenomenon) Production factor Application factor 


Overvoltage applied 


Production factor 


Increase in inter- 
nal temperature 


Increase in 
internal pressure 


Vent operates 


Capacitance 


Excessive ripple current 


Reduced anode foil 


reduction capacitance 


Reverse voltage applied 


Reduced cathode 


tan 6 increase 
foil capacitance 


Severe charging-discharging 


AC voltage applied 


Defect of oxide film 


Used for a high temperature 


Deterioration of 
oxide film Insufficient electrolyte 


Leakage current 


increase Used for a long period of time 


Short circuit 


Electrolyte evaporation 


Metal particles in capacitor 


Stress applied to leads 


Insulation breakdown of film 
or electrolytic paper 


Burr(s) on foil or leads 


Leads improperly 
connected 


Mechanical stress 


Leads improperly connected 


Use of Halogenated solvent 


Infiltration of C£ 


Use of adhesive 


Use of coating material 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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1.3 Common Application Conditions to Avoid 

The following misapplication load conditions will cause 

rapid deterioration to capacitor electrical parameters. In 

addition, rapid heating and gas generation within the 

capacitor can occur causing the pressure relief vent to 

operate and resultant leakage of electrolyte. Under 

extreme conditions, explosion and fire could result. 

Leaking electrolyte is combustible and electrically 

conductive. 

(1) Reverse Voltage 
DC capacitors have polarity. Verify correct polarity 
before insertion. For circuits with changing or 
uncertain polarity, use DC bipolar capacitors. DC 
bipolar capacitors are not suitable for use in AC 
Circuits. 

(2) Charge/Discharge Applications 
Standard capacitors are not suitable for use in 
repeating charge/discharge applications. For 
charge/discharge applications consult us and 
advise actual conditions. 

(3) Overvoltage 
Do not apply voltages exceeding the maximum 
specified rated voltage. Voltages up to the surge 
voltage rating are acceptable for short periods of 
time. Ensure that the sum of the DC voltage and the 
Superimposed AC ripple voltage does not 
exceed the rated voltage. 

(4) Ripple Current 
Do not apply ripple currents exceeding the 
maximum specified value. For high ripple current 
applications, use a capacitor designed for high 
ripple currents or contact us with your requirements. 
Ensure that allowable ripple currents superimposed 
on low DC bias voltages do not cause reverse 
voltage conditions. 


1.4 Using Two or More Capacitors in Series or 
Parallel 

(1) Capacitors Connected in Parallel 
The circuit resistance can closely approximate the 
series resistance of the capacitor causing an 
imbalance of ripple current loads within the 
capacitors. Careful design of wiring methods can 
minimize the possibility of excessive ripple currents 
applied to a capacitor. 

(2) Capacitors Connected in Series 
Normal DC leakage current differences among 
Capacitors can cause voltage imbalances. The use 
of voltage divider shunt resistors with consideration 
to leakage currents, can prevent capacitor voltage 
imbalances. 


1.5 Capacitor Mounting Considerations 

(1) Double-Sided Circuit Boards 
Avoid wiring pattern runs which pass between the 
mounted capacitor and the circuit board. When 
dipping into a solder bath, excess solder may collect 
under the capacitor by capillary action and short- 
circuit the anode and cathode terminals. 

(2) Circuit Board Hole Positioning 
The vinyl sleeve of the capacitor can be damaged 
if solder passes through a lead hole for 
subsequently processed parts. Special care when 
locating hole positions in proximity to capacitors is 
recommended. 

(3) Circuit Board Hole Spacing 
The circuit board holes spacing should match the 
capacitor lead wire spacing within the specified 
tolerances. Incorrect spacing can cause excessive 
lead wire stress during the insertion process. This 
may result in premature capacitor failure due to 
short or open circuit, increased leakage current, or 
electrolyte leakage. 

(4) Land/Pad Pattern 
The circuit board land/pad pattern size for chip 
Capacitors is specified in the following table. 


[ Table of Board Land Size vs. Capacitor Size ] 


Board land part Yj, 


A (93) 
B (4) 1.0 
C (05) 1.5 

2 (68 3) i: 


Among others, when the size a is wide, back fillet can 
not be made, decreasing fitting strength. 


* Decide considering mounting condition, solderability and 
fitting strength, etc. based on the design standards of 
your company. 
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(5) Clearance for Case Mounted Pressure Relief Vents 
Capacitors with case mounted pressure relief vents 
require sufficient clearance to allow for proper vent 
operation. The minimum clearances are dependent 
on capacitor diameters as follows. 6.3 to ¢16 mm: 
2mm minimum, ¢18 to ¢385mm: 3mm minimum. 
g40 mm or greater: 5mm minimum) 

(6) Clearance for Seal Mounted Pressure Relief Vents 
A hole in the circuit board directly under the seal 
vent location is required to allow proper release of 
pressure. 

(7) Wiring Near the Pressure Relief Vent 
Avoid locating high voltage or high current wiring or 
Circuit board paths above the pressure relief vent. 
Flammable, high temperature gas exceeding 100 °C 
may be released which could dissolve the wire 
insulation and ignite. 

(8) Circuit Board Patterns Under the Capacitor 
Avoid circuit board runs under the capacitor as 
electrolyte leakage could cause an electrical short. 

(9) Screw Terminal Capacitor Mounting 

@ Do not orient the capacitor with the screw terminal 
side of the capacitor facing downwards. 

@ Tighten the terminal and mounting bracket screws 
within the torque range specified in the 
specification. 


1.6 Electrical Isolation of the Capacitor 

Completely isolate the capacitor as follows. 

@ Between the cathode and the case (except for 
axially leaded B types) and between the anode 
terminal and other circuit paths. 

@ Between the extra mounting terminals (on T types) 
and the anode terminal, cathode terminal, and other 
circuit paths. 


1.7 Capacitor Sleeve 

The vinyl sleeve or laminate coating is intended for 
marking and identification purposes and is not meant to 
electrically insulate the capacitor. 

The sleeving may split or crack if immersed into 
solvents such as toluene or xylene, and then exposed 
to high temperatures. 


Always consider safety when designing equipment 
and circuits. Plan for worst case failure modes such 
as short circuits and open circuits which could occur 
during use. 


(1)Provide protection circuits and protection 
devices to allow safe failure modes. 

(2)Design redundant or secondary circuits where 
possible to assure continued operation in case 
of main circuit failure. 


2. Capacitor Handling Techniques 

2.1 Considerations Before Using 

(1) Capacitors have a finite life. Do not reuse or 
recycle capacitors from used equipment. 

(2) Transient recovery voltage may be generated in the 
capacitor due to dielectric absorption. lf 
required, this voltage can be discharged with a 
resistor with a value of about 1 kQ. 

(3) Capacitors stored for long periods of time may 
exhibit an increase in leakage current. This can 
be corrected by gradually applying rated voltage in 
series with a resistor of approximately 1 kQ. 

(4) If capacitors are dropped, they can be damaged 
mechanically or electrically. Avoid using dropped 
Capacitors. 

(5) Dented or crushed capacitors should not be used. 
The seal integrity can be compromised and loss of 
electrolyte/shortened life can result. 


2.2 Capacitor Insertion 

(1) Verify the correct capacitance and rated voltage of 
the capacitor. 

(2) Verify the correct polarity of the capacitor before 
inserting. 

(3) Verify the correct hole spacing before insertion (land 
pattern size on chip type) to avoid stress on the 
terminals. 

(4) Ensure that the auto insertion equipment lead 
clinching operation does not stress the capacitor 
leads where they enter the seal of the capacitor. 
For chip type capacitors, excessive mounting 
pressure can cause high leakage current, short 
Circuit, or disconnection. 


2.3 Manual Soldering 

(1)Observe temperature and time soldering 
specifications or do not exceed temperatures of 
350 °C for 3 seconds or less. 

(2) If lead wires must be formed to meet terminal board 
hole spacing, avoid stress on the leadwire where it 
enters the capacitor seal. 

(3) If a soldered capacitor must be removed and 
reinserted, avoid excessive stress to the capacitor 
leads. 

(4) touching the tip of the soldering iron to the 
Capacitor, to prevent melting of the vinyl sleeve. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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2.4 Flow Soldering 

(1) Do not immerse the capacitor body into the 
solder bath as excessive internal pressure could 
result. 

(2) Observe proper soldering conditions (temperature, 
time, etc.). Do not exceed the specified limits. 

(3) Do not allow other parts or components to touch the 
capacitor during soldering. 


2.5 Reflow Soldering for Chip Capacitors 

(1) For reflow, use a thermal conduction system such as 
infrared radiation (IR) or hot blast. Vapor heat 
transfer systems (VPS) are not recommended. 

(2) Observe proper soldering conditions (temperature, 
time, etc.). Do not exceed the specified limits. 

(3) Reflow should be performed one time. Consult us for 
additional reflow restrictions. 


—_ 
(o) 
[o) 


oa) 
oO 


Parts upper part temperature (°C) 


Chip capacitor reflow guaranteed condition 


20 30 40 += 50 
Time in 200 °C or more 


0 10 20 30 40 50 
Time in 200 °C or more 
(¢8~910) 


* Temperature measuring method: Measure temperature in 
assuming quantitative production, by sticking the thermo- 
couple to the capacitor upper part with epoxy adhesives. 


2.6 Other Soldering Considerations 

Rapid temperature rises during the preheat operation 
and resin bonding operation can cause cracking of the 
capacitor vinyl sleeve. 

For heat curing, do not exceed 150°C for a maximum 
time of 2 minutes. 


2.7 Capacitor Handling after Soldering 

(1) Avoid movement of the capacitor after soldering to 
prevent excessive stress on the leadwires where 
they enter the seal. 

(2) Do not use the capacitor as a handle when moving 
the circuit board assembly. 

(3) Avoid striking the capacitor after assembly to 
prevent failure due to excessive shock. 


2.8 Circuit Board Cleaning 

(1) Circuit boards can be immersed or ultrasonically 
cleaned using suitable cleaning solvents for up to 5 
minutes and up to 60 °C maximum temperatures. 
The boards should be thoroughly rinsed and dried. 
Recommended cleaning solvents include 
Pine Alpha ST-100S, Sunelec B-12, DK Beclear CW- 
5790, Aqua Cleaner 210SEP, Cold Cleaner P3-375, 
Telpen Cleaner EC-7R, Clean-thru 750H, Clean-thru 
750L, Clean thru 710M, Techno Cleaner 219, 
Techno Care FRW-17, Techno Care FRW-1, Techno 
Care FRV-1, IPA (isopropyl alcohol) 


* The use of ozone depleting cleaning agents are not 
recommended in the interest of protecting the 
environment. 


(2) Avoid using the following solvent groups unless 
specifically allowed for in the specification; 

@ Halogenated cleaning solvents: except for solvent 
resistant capacitor types, halogenated solvents can 
permeate the seal and cause internal capacitor 
corrosion and failure. For solvent resistant 
capacitors, carefully follow the temperature and time 
requirements of the specificaion. 1-1-1 trichloroe 
thane should never be used on any aluminium 
electrolytic Capacitor. 

@ Alkali solvents: could attack and dissolve the 
aluminum case. 

@ Petroleum based solvents: deterioration of the 
rubber seal could result. 

@ Xylene: deterioration of the rubber seal could 
result. 

@ Acetone: removal of the ink markings on the vinyl 
sleeve could result. 
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(3) A thorough drying after cleaning is required to remove 
residual cleaning solvents which may be trapped 
between the capacitor and the circuit board. Avoid 
drying temperatures which exceed the maximum 
rated temperature of the capacitor. 

(4) Monitor the contamination levels of the cleaning 
solvents during use by electrical conductivity, pH, 
specific gravity, or water content. Chlorine levels 
can rise with contamination and adversely affect the 
performance of the capacitor. 


* Please consult us for additonal information about 
acceptable cleaning solvents or cleaning methods. 


Type Cleaning permitted 

Surface mount type 0 
Lead type 0 

0 (~250V) 

0 

0 

0 

0 (~100V 
Snap-in type O_(~100V 

O (~100V 


2.9 Mounting Adhesives and Coating Agents 

When using mounting adhesives or coating agents to 
control humidity, avoid using materials containing 
halogenated solvents. Also, avoid the use of 
chloroprene based polymers. 


* After applying adhesives or coatings, dry thoroughly 
to prevent residual solvents from being trapped 
between the capacitor and the circuit board. 

3. Precautions for using capacitors 

3.1 Environmental Conditions 

Capacitors should not be used in the following 

environments. 

(1) Temperature exposure above the maximum rated or 
below the minimum rated temperature of the 
capacitor. 

(2) Direct contact with water, salt water, or oil. 

(3) High humidity conditions where water could condense 
on the capacitor. 

(4) Exposure to toxic gases such as hydrogen sulfide, 
sulfuric acid, nitric acid, chlorine, or ammonia. 

(5) Exposure to ozone, radiation, or ultraviolet rays. 

(6) Vibration and shock conditions exceeding specified 
requirements. 


3.2 Electrical Precautions 

(1) Avoid touching the terminals of the capacitor as 
possible electric shock could result. The exposed 
aluminum case is not insulated and could also cause 
electric shock if touched. 

(2) Avoid short circuiting the area between the capacitor 
terminals with conductive materials including liquids 
such as acids or alkaline solutions. 


4. Emergency Procedures 

(1) If the pressure relief vent of the capacitor operates, 
immediately turn off the equipment and disconnect 
from the power source. This will minimize additional 
damage caused by the vaporizing electrolyte. 

(2) Avoid contact with the escaping electrolyte gas 
which can exceed 100 °C temperatures. 
If electrolyte or gas enters the eye, immediately flush 
the eye with large amounts of water. 
If electrolyte or gas is ingested by mouth, gargle with 
water. 
If electrolyte contacts the skin, wash with soap and 
water. 


5. Long Term Storage 

Leakage current of a Capacitor increases with long 
storage times. The aluminum oxide film deteriorates as a 
function of temperature and time. If used without 
reconditioning,an abnormally high current will be required 
to restore the oxide film. This current surge could cause 
the circuit or the capacitor to fail. 

Capacitor should be reconditioned by applying rated 

voltage in series with a 1000 W, current limiting resistor for 
a time period of 30 minutes. 


5.1 Environmental Conditions (Storage) 

Capacitors should not be stored in the following 

environments. 

(1) Temperature exposure above 35 °C or below 15 °C. 

(2) Direct contact with water, salt water, or oil. 

(3) High humidity conditions where water could condense 
on the capacitor. 

(4) Exposure to toxic gases such as hydrogen sulfide, 
sulfuric acid, nitric acid, chlorine, or ammonia. 

(5) Exposure to ozone, radiation, or ultraviolet rays. 

(6) Vibration and shock conditions exceeding specified 
requirements. 


6. Capacitor Disposal 

When disposing of capacitors, use one of the following 

methods. 

| Incinerate after crushing the capacitor or puncturing 
the can wall (to prevent explosion due to internal 
pressure rise). Capacitors should be incinerated at 
high temperatures to prevent the release of toxic 
gases such as chlorine from the polyvinyl chloride 
sleeve, etc. 

| Dispose of as solid waste. 

| Local laws may have specific disposal requirements 
which must be followed. 


The application guidelines above are taken from: 


Technical Report EIAJ RCR-2367 issued by the 
Japan Electronic Industry Association, Inc. - 
Guideline of notabilia for aluminium electrolytic 


capacitors with non-solid electrolytic for use in 
electronic equipment. 


Refer to this Technical Report for additional details. 
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Aluminum Electrolytic Capacitors 
Surface Mount Type 


i Packaging Specifications 


@ Reel Dimensions in mm (not to scale) 


TaATe[e¢[To[e]w 


A, B, O 


a 
ia 


—s 
NO 
fo) 
ee) 
KR 
eo | Ge 
| 
& 
oro) 


A . | 80 { 20 | 55 | 15%" | 04 | 1.75 | 58 | - | — | -- 
Bf 720 r40 [80] 20] 55] is" | oa | 176 = 
c [12.0 = 
2 64 | 58 | — 
E [160 12.0 i75| 68 | 68 | 68 | 68 
F 1.75 14.0 | 114.0 
G 10.7 | 10.7 16.0 11.5 0.4 | 1.75 11.0 | 11.0 


V Type MC series :P1=8.0, Available upon request for V Type S,HA and FC series. 


@ Packaging Quantity 


Case dia. Inner packaging Outer packaging 


93 20000 
04 po HT —“=$es 20000 
95 10000 (* 20000) 
96.3 PoC 0—“e 10000 
8x 6.2 10000 
8x 10.2 500 3000 
10x 10.2 500 3000 


V Type MC series :P1=8.0, Available upon request for V Type S,HA and FC series. (Suffix “S”) 
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Aluminum Electrolytic Capacitors 
(Type Radial Lead) 


Lead Taping Radial Lead Type 


As the automated assembly of sets progresses, taped 
parts is seen as the most efficient means of raising 
process efficiency. 

PANA CAP taped parts are specially designed to 
work with numerous product lines and automated in- 
sertion equipment, and they help to simplify circuit 
board design. 


M FigureA 


S 


. rip 
= LH 
Xo olore: 


Size A (mm) 
ans 
Dimensions Tolerance 
$0 10105 
Py 12.7 +0.20 
i = 
W +0.50 
W. = 
A Ye 
W, = 
Ho +0.50 
H 17.5056 18.50°7-5, -- 
00: 202 
P +1.0 
Ps 3.65 5.10 +0.50 
P +1.00 
Ah = 
t 0c 
Part No. Suffix Code ee ee ee 


@ Dimensions in mm (not to scale) 


( 
Lead space 
Naas alae (F)} 25mm 5.0 mm 7.5mm 
PF A |) Dp 


ox 5 

4x5 a A 
5x5, 68x%5 
8x5 
4x7 | Bo [| A 
5x7, 6.4%7 
8x7 


5x11,6.3x11.2;| CC | D | 
Bx115,16,20 | =| EF | 
10x125,16,25| | FC 
12.5x16,20,25; #| G | 


16x1620.25 | | | 
18x15,20,25 [| | | 4H 
@ Figure B 


Size B (mm) 

Dimensions Tolerance 
0 20.05 
P, +0.20 
E = 
W +0.50 
Wo = 
a eX 
W; = 
Ho {| ~~ sid 40.50 
H = 
@D, 102 
P +1. 
P 20.50 
Pp +1.00 
Ah = 
t | 06 | #03 

| 


Part No. Suffix Code 
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M@ Figure C @ Figure D 


Size C (mm) Size D (mm) 
Nominal 
Dimensions Tolerance Dimensions Tolerance 

od 0.45 (5x11,6.3x11.2: 0.50) | +0.05 +0.05 

P, 10.20 ds 10.05 

F -- Py +0.2 

W +0.50 F 388 
We = W +0.5 
WC eC Wo = 
We = w, | 90 | 308 
a We = 

: = H 05 
Do +0.2 H 356 
P 11.0 $0, 10.2 

P £0.50 ; 1.0 
P, +1.00 P £0.50 
An — P, £1.00 

| ah = 

t Le | +0.3 

PatNo.SufixCoe | B| 
@ Figure F 


Size E (mm) 

Nominal Size F (mm) 

Dimensions Tolerance , , | 
od 060 | 045 | +0.05 Dimensions Tolerance 
Pp +0.2 od 0.60 +0.05 
: P, 10.2 
W +0.5 F 02 
W: = Ww 20.5 
w, | 90 —~+id| #08 We = 
W, = W; | 90 +0.5 
Hs 105 Ws — 
H 18.5 O50 H 680 
0D. 40.2 QD, 10.2 
P £10 P £1.0 
P; +0.50 P, +0.50 
Pe +1.00 Pe +1.00 
ah = ah = 
(| 06 ~+| +403 Ec 

Part No. Sufix Code] B | BQ | PatNo.SufxCole | B | 
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M@ Figure G M@ Figure H 


Size G (mm) Size H (mm) 
Dimenions Tolerance Dimensions Tolerance 
0 P0680 | +£0.05 od 20,05 
Po +0.2 E +1.0 
F 38 Po +0.2 
W +0.5 Py +0.50 
Wo = Po +1.0 
W; a +0.5 F +0.5 
W: = Ww +0.5 
H 933 Wo +0.5 
Da +0.2 W; a 
P +1.0 W, = 
P, +0.50 H 935 
P +1.00 Do +0.2 
ah - AP = 
[06 | 403 ah = 
Part No. Suffix Code a -e t | GT aed 
PartNo.SufixCole | $B | 


@ Packaging Specifications 


Ammunition pack 


B 
Dimensions (mm) 
c 
A 
66 max. 
a : 330 max. 
340 max. 


Packagi tt $3, 04, 95 910, 612.5 $16, 618 
ackaging quantity 2000 pcs. 2000 pcs. 1000 pcs. 500 pes. 250 pcs. 


@ Ordering Information 


Please place an order by package 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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19 


Panasonic Aluminum Electrolytic Capacitors 


Aluminum Electrolytic Capacitors 


Lead Forming Type (Snap-in) 


Lead formed Aluminium Electrolytic Capacitors for self 
mounting. For rationalization and upgrade of solder- 
ing process. 


Tg H; 


“a 


* Direction of bending shape is not specified 


@ Dimensions in mm (not to scale) 


for PWB 
Dia. @D H1+0.5 F+0.5 
(max.) hole dia. @| thickness 


5 | 45 | a7 | 25 | 60 | 10 | 10 | 05 | 08 | 16 
63 16 
e | 45 | 27 | 28 [| 50 | 10 | 10 | 06 | 10 | 16 
io [45 [| 27 | — | 50 | 10 | 10 | 06 | 10 | 16 
26 | 48 [| 27 | — | 50 | 1008 | 10 | 0608 | 1ont | 16 
is | 45 | e7_[ — | 75 | 09 | 10 | oe | 11 | 16 
i@ [45 [27 [ — [75 | 09 [| 10 [08 [11 | 16 


* We have 2 lead diameters. 0.5 or 0.6 mm which depend on our series. 


@ Series KA/KS Dimensions in mm (not to scale) 


for PWB 
H1+0.5 H3+0.3 F205 
(max.) hole dia. @| thickness 


[4s | 28 | 18 | 50 | 08 | 10 | 0a | 09 | 
[4s_[ 28 | 48 | 50 | 095 | 10 | 045 | 09 
pas 2e | 45 [| 50 [095 | 10 | 04 [09 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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@ Explanation of Part Numbers 


=) (el &) ( 


Product Code 


JOOUOO0OG 


R.W. Voltage Code SeriesCode N.Capacitance Code Packaging 


Style 


Common code consists of 
[ENC] and[EIIE],so please refer to 

“part numbering system’of each 
product. 


Packaging 


Lead forming (Snap-in) 


E 


Negative lead first(Lead space=5.0, H=18.5) 


Radial lead 
W Positive lead first (Lead space=5.0) 


Taping (Lead space=2.5) 


* Our option code will be changed from | to H during April 1996 to March 1998 
We will inform the revision date before our change. 


Surface mount type 
Radial lead type 


Capacitance: 
The 1st 2 figures are actual values and 
the 3rd denotes the number of zeros. 
“R” denotes the decimal point and all 
figures are the actual number with“R”. 
Example: 0.1 uF®0R1 1 uF®010 
0.47 UF®R47 10 uF®100 
4.7 UF®4R7 = 100 uF®101 


One or 2 digits allocated 


ia i jf es] | 16 | 2 | ss | so | 0 | 9 | 00 | 160] 80 | 20 | 20 | sso | a0 | a0 
Surge voltage 
one ‘i } + fos] 10 | a6] 2 | | 20 | es | 9 | 00 | 100] 0 | 20 | azo | a0 | a0 | 0 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/S 


Surface Mount Type Aluminum 
Electrolytic Capacitors ies 


Series: 
Type: V 

Surface mount type 
@ Features 


@ Lifetime: 85 “C 2000h 

@ 5.5mm (§s ¢6.3) height 

mM Recommended Applications 

@ AV (TV, Video, Audio), Personal Computer, Home 
appliance 


@ Specifications 


Operating Temp. Range -40 to +85 °C 
Rated W.V. Range 4 to 100 V.DC 
Nominal Cap. Range 0.1 to 1000 pF 
Capacitance Tolerance +20 % (120 Hz/+20 °C) 


|<0.01 CV or 3 (uA) after 2 minutes , 
Whichever, greater 
(Bi-polar: | $0.02 CV or 6 (uA)) 


N. a boae TaeaS tao ao OTe oa er pe tot 
2 12 ee 


DC Leakage Current 


Dissipation Factor Add 0.02 to D-F. for 3 case size.( )is ‘apoled to mainianure: (120 Hz/+20 °C) 
(max.) 


Characteristics 
at Low Temperature 


Impedance 
ratio 
at 120 Hz 


After applying rated working voltage for 2000 hours at +85 °C and then being 
stabilized at +20 °C, capacitors shall meet the following limits 
Endurance 
= Capacitance change | +20 % of initial measured value (93, 4W.V. and miniature of 6.3 W.V.: 1000h+30 %) 
aly S$ 200 % of initial specified value 
DC leakage current | $ Initial specified value 


After storage for 1000 hours at +85 “C with no voltage applied and then being 
Shelf Life stabilized at +20 °C, capacitor shall meet the limits specified in “Endurance”. 
(With voltage treatment) 


After reflow soldering (Refer to page 20 for recommendable temperature profile) and then 
being stabilized at +20 “C, capacitor shall meet the following limits. 
Resistance to 
Soldering Heat Capacitance change | +10 % of initial measured value 
DF. < Initial specified value 
DC leakage current < Initial specified value 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/S 


@ Explanation of Part Numbers 
3 4 5 6 7 8 9 10 11 12 
EEE MOOOOOOOLG 


Product Code Style R.W. Voltage Code SeriesCode N.Capacitance Value Coad Option Packaging 


Taped on reel 
Polarized R | W=12 mm |63,04,05 (A,B,C ) 
| W=16 mm |96.3 (D ) 98x6.2(E) 
Miniaturization | W=24 mm |98x10.2 ¢10x10.2 (FG) 


ALDILILU 98 P1 : Pitch dimension between capacitors on taping 
@ Marking i Dimensions in mm (not to scale) 


_.; () reference size 
Example: 
50 V 1 uF (Polarized) 


Capacitance (uF) 


Series 
identification 
(A size=Lot.number) 


Negative polarity marking—- 


(No marking for 
the bi-polaly) 


010.383 
0.35 73:38 
| 6.3| 5.4] 6.6 7.8 MAX| 2.6 0.6520. 1] 1.8 [0.357335 
| 8.0, 6.41 8.3] 9.5 MAX| 3.4 0.6520. 1] 2.2 [0.35 3:8 
| 8.0{10.2 8.31100 MAX| 3.4 [0.90+0.2[ 3.1 |0.70+0.2 
10.0[10.2]10.3]12.0 MAX| 3.5 [0.90+0.2] 4.6 


Lot.number 
(No marking=A size) 


Mi Case size/Ripple current 


@ Polarized ( )is applied to miniature (mA) r.m.s. (120 Hz/+85 °C) 
Cap. (uF) WV. )]_4 (0G) | 6.3 (OJ) | 10 (1A) [| 16 (1C) | 25 (1E) [| 35 (1V) | 50 (1H) [ 63 (1d) | 100 (2A) 
0.1 _(OR1) es es ee es es ee ee ee ee ee ee ee 2 ee ee ee 
0.22 (R22) PTT AB ee 
0.33 (R33) a es On = << CG 
0.47 (R47) | a se ee es w= = 
1.0 (010) a fos | nae | | CL AB] 8,10 | || 
2.2 _(2R2) a ee ee ee ee PF CT ATS | BT we] UT 
3.3 (3R3) 2 ee ee es ee ee ee eee PAl]IO[ Bi ie] | | €E { 50 
4.7 _(4R7) fe ee F_| 80 
10 _(100) PTT | A,B{20,28] C [| 28 | C [30 | D | 35 | | 35 | F | 85 
22 (220) Need eee mmm COU RG SES) Mom cia LOOM Oo a 85 
33 _ (330) | B [ 26 | (B) | (22) | C(B)/43(29) (C){ (35)| D | 65 | E [130 | F(E)fi10(65)| F | 45 | G | 90 
47 (470) | B |] 34[{ C { 46] (){ (43)[ D(C)[7039) | | E [165 | GF) [N30 =| TC 
Too (101) | © | 61] D | 71] D | 70 | ED) pOu7O) FE) peo] GPM! G [aso[ Go [eo |_| 
220. (221) TD] set, ft OT Ef 250] F [ 2807 G(F) [aio] G [310 | TT 


330___ (331 PT Ef 300 F [330] G(F)fseosay | | | 
470___(471) P| TF | 380] GF) faong3q) G [42ot of | tT sizocone} prin 
1000__(102 ae a a a a ee ee ee ee ee ee ee 


@ Bi-polar 
Cap. (uF) “V6.3 (OJ) | 10 (1A) | 16(1C) | 25 (1E) | 35 (1V) | 50 (1H) 
2 (Ro>) ee 2 

033 (R33) ee ee ee ee ee eee 
0.47 (R47) a a a a I ee ee es ee ee ee: 
1.0 (010) ee eee ee ee eee ee eee eee eee | B | 10 
2.2 (2R2) Je es ee ee ee es | Bo | 12 | C | 16 
3.3 __(3R3) ae i eee eee | | BC , | a | 
4.7 (4R7) a ee eae |B | wo | Cc [Ta | Cc | 2 | hm CS 
10 (100) PB] ao | C f 2a | DT 2] Db |] 380] 
22 _ (220) | c¢ |] ao] =| |oDi{fs | | | 


eee ee 
33 (330 (a Rm Ra = eS ee ee ee Pee ee 
47___(470 | DT 46 tt 


) shows W.V. and capacitance code. + Part number is EEVNZ1H3R3C] 


— 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/S 


mw Standard Products 
Case size 


Length 


Part No. “Ot 
Taping 
(pcs) 


reer | 
ro [ee 


3 


on 

Es 

- 

Be 
oOlolo 
w | o O 
mla|~N 7 


(=) 
ice) 


5 | 1000 |ECEVOGA101SR 1000 
5 1000 |ECEVOGA221SP 1000 


= 
ane: | 
= 

Ze) 

” ao 
© 
— 
a 


P22 
P33 
s 
[sa [8 | 22 [03s [1000 [ecevasassown| 2000 
470 
T1000 
P22 
= 


| 6.3 
| 8 
| 8 
22 | 4 | 54] B | 28 | 0.30 | 2000 |ECEVIAA220WR| 2000 
33 [| 4 | 54 / B | 29 | 0.30 | 2000 [ECEVIAAS30WR| 2000 
| 6.3 
10 | 8 
| 8 
| 8 
| 6.3 


470 


| 220 | 
10.2 330 | 0.26 | 2000 |ECEV1AA471UP 500 
10.2 400 | 0.26 | 2000 500 

2000 500 
1000 2000 
0.26 | 2000 /ECEViCA330wR| 1000 


— 
oO 
NO 
fale 
oO 
NO | © 
Bo 
oO };O 
— 1 
00 |} 


I) 

8 
Oo 
wk, 
rep) 


100 


The taping dimension are explained on p.16 of our Catalog. 
Please use it as a reference guide. 


anh, 

oO 

Ne ee) we) =" 

“J | © ie) ro) 
rep) 
ee) 
| on 
A 
ele : 
SIN ee 
O};O ¢ 
ND [| — 
ope) 
DO] Po 
S/S 
Ol oS 
m|m 
OQ} © 

m 
<< 
—/] 4 
elke) 
>| > 
= 
o| Ss 

~S 
=| 0 
=1n 
Ulu 
a a ee 
O1O 
onne) 
O1O 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/S 


m Standard Products 


Specification Part No Min. Packaging 
- | Dia. | Length | Size [Ripple] DF. | Life Qt 
Code current Time Taping 
(uF) | (mm) | (mm) A (hours) (pcs) 


mA 
[af sa |e | 20 [014 [2000 [ECEVIEAAR7SA] 2000 
P22 [6a | s4[ 0 | s5]ots [2000 ECEViEA220sP| 1000” 
25 [sa [63 | 54 [0 | 0s [014 [2000 [ECEVIEASS0SP| 1000 | 
Te [io2 TF _| 180 [016 [2000 [ECEviEATOTP | 500 
[223 | s4[A | slots | 1000 fCevivs2R2sR| 2000 
a7 [4 | sa [8 | 22 [oe [2000 ECEVIVAGRTSR| 2000 
0 [ssa] | 300.12 [2000 EcevivaioosR| 1000” 


« 63 | s4 [0 | 60 [ore | 2000 [ecevivazaasP| 1000 
ss [8 | 62] | 190[o14 [2000 fCEVIvAsa0P | 1000 _ 


A 
Peete tie ee ee 
a [sa] 6 | 5 |or2 [e000 fecevinara7sn| 2000 | 
eg eee 
50 a [sa |e | 10 [012 [000 ecevinaotosr | 2000 | 
ae [a [54 [8 | 16 [ore [2000 [eCEViHAaReSR| 2000 
sa | 4 [54 [6 | 16 [ot [1000 [ECEVIHASRaSR| 2000” 
70 | 6s | 54 [0 | 35 [ote [2000 ECEVIHAI0OSP| 1000 
= [a | 62] e€ | «5 [012 | 2000 ecevinascouP| 1000 | 
Ts [ioe [F110 |o12 [2000 feceviHascor | 500 
7 [a [102 | F | 110012 | 2000 fecevinaarouP| 500 _ 


The taping dimension are explained on p.16 of our Catalog. 
Please use it as a reference guide. 


Pee BaD ier a Say nl ieee a ea io Pins Race Et ESAS A SRT Ry SES gE ETS SERS AE SE eS RRB a ie DAS PER EE RAL i SPO STFS EY LAN RE APIECE REE ITN ID GEE CINE LEE EE TG DEPRES D LN, 
Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/S 


m Standard Products 


Specification 
W.V. Q'ty 
(V) 


Part No. 
Dia. Length | Size FF. | Life 
Code Time bod 
(mm) } (mm) (mA (hours) bod 


) 
rio fs | 62] ©] 35 | 078 | 2000 lecevisatooP | 1000 
a P28 foe | © | 40018] 2000 Jecevisazeor | — 500 
| 33 | 8 | t02 | F | 45 | 0.18 | 2000|ECEViyA330P_| 500_| 
Foo [io F102 | 6 | 60 [0.18 | 2000 [ecevtuatoi | 500 
| 33 | 8 | 62|{ £ | 50| 018| 2000|ECEV2AA3R3P_| 1000 | 
| 47 | 8 | 102 | F | 80] 0.18] 2000/ECEV2AA4R7P | 500 | 
oo [a0 [8 p12 |e | 95 | 018 | 2000] ecevanarooe | 500 
P22 [io F102 |e | 85 | 0.16 | 2000 /ecevenazeor | 500 
Pas [ so fr02 [6 | 90 018] 2000]ecevanasao [500 


The taping dimension are explained on P.16 of our Catalog. 
Please use it as a reference guide. 
Part No. Min. a 
Length | Size DF. 
Code aaa 

(V) alent" h i 
Fes Peps [ee ee Toe em oo 
47 | 63 | 54 | Dd | 46 | 052 |eCEVoJAa7oNP | 1000 _| 
- 4 | 54 | B | 25 | 0.40 |ECEvtAAtooNR | 2000 _| 
63 | 54 | 0 | 43 | 0.40 [eceviaaszonp | 1000 _| 


Banish =: 


m™ Standard Products(Bi- polar) 


io [s [sa [c | 2s | 092 [ECEVICATOONP | 1000 
pea ["ea [sa [0 oe | 2 [ecevicazane | 1000 
[3s | 40 | s4| 6 | 12 | 028 [eceviensrann | 2000 
a7 [s [sa [c | 21 | 028 [eceviemsn™na | 1000 
Tio [63 | 54 [0 | 20 | 028 [ECEVtEAt00NP | 1000 

ae [4 [54] 8 | 12 | 028 [ecevivaerona | 2000 

a [ar [5 | 54] 6 | 22 | 024 | ecevivaanmn | 1000 
io [oes [84 [> | 30 | 026 PEcevivaioon | 1000 — 

Toae[ 4 [sa | 6 | 2 | 024 [ECEVIHAROONR | 2000 

oss. 4 [sa |e | a | 024 [ecEvinARaNR | 2000 

[oar[ a [sa [6 | 5 | 026 [ECEVIHARA”NR | 2000 

ia Psa [a | 90 | 028 PeceviHAoTONR | 2000 

2s [5 [sa | c | 16 | 008 [ECEVIRAGRONR | 1000 

[as [s | sa] c | 2% | 026 [eevnziHoRaA [1000 

Ds [0 | 31 | 020 [ecevinaanmne | 1000 


Please use it as a reference guide. 
High temperature Load Life test : 85°C 2000h 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/HA 


Surface Mount Type Aluminum 
Electrolytic Capacitors Japan 


Series: HA 


Type: V 
Surface mount type Long life 
105 °C 1000Hr 
@ Features Hl 
@ Lifetime: 105°C 1000 h 
@ 5.5mm height (s 46.3) 85 °C 1000Hr 


HM Recommended Applications 
@ AV (TV, Video, Audio), Personal Computer, Home 
appliance 


@ Specifications 


Operating Temp. Range -40 to +105 °C 

Rated W.V. Range 6.3 to 100 V.DC 

Nominal Cap. Range 0.1 to 470 UF 

Capacitance Tolerance +20 % (120 Hz/+20 °C) 

DC Leakage Current |<0.01 CV or 3 (uA) after 2 minutes ( Whichever, greater ) 


(120 Hz/+20 °C) 
(max.) 


VV 
o4-06.3[ 090{ 022 [0.16 foig| oi2{ oie — 


Dissipation Factor 


Characteristics 


: Impedance ratio 
atLow Temperature | —ayeaoe Le betsy atspets ts (: oe 


| 


After applying rated working voltage for 1000 hours at +105 °C and then being 


stabilized at +20 °C, capacitors shall meet the following limits 


Endurance Capacitance change | +20 % of initial measured value 
D.F. S$ 200 % of initial specified value 
DC leakage current < Initial specified value 


After storage for 1000 hours at +105 °C with no voltage applied and then being 


Shelf Life stabilized at +20 °C, capacitor shall meet the limits specified in “Endurance”. 


(With voltage treatment) 


After reflow soldering (Refer to page 20 for recommendable temperature profile.) and then 


being stabilized at +20 °C, capacitor shall meet the following limits. 


Resistance to 

Soldering Heat Capacitancechange | +10 % of initial measured value 
D.F. S$ Initial specified value 
DC leakage current < Initial specified value 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


27 


Panasonic Aluminum Electrolytic Capacitors/HA 


@ Explanation of Part Numbers 


BEMmMMOOOOOUL 


Product Code Series Code R.W. Voltage Code N.Capacitance Value Code Packaging 


Taped on reel 


$4, 95 (B.C) 


S g5:P1=8mm 
96.3, 98x6.2 ( DE) 
$8x10.2, 610x10.2(F,G) 


P1: Pitch dimension between capacitors on taping 


@ Marking @ Dimensions in mm (not to scale) 
Example: 


50 V 1 uF (Polarized) (ret . 
reference size 


Capacitance (uF) 


Series 


Negative polarity marking —~ identification 


Lot.number 


5.0] 5.4] 5.4 65 MAX|2.2 0.6520.1] 1.5 [0.3535 
6.9 5.4 6.4 78MAX|2.60.6520.1]1.8 |0.35°33 
8. 6.4 8.4 95Max|3.4 0.6540.1]2.2 10.353 
| 8.010. 8.410.0 Max] 3.4 0.9020.213.1 b.70:0. 
63 0.010.110.3120 Max] 3.5 0.90+0.21 4.6 |o.7020.2 


@ Case size/Ripple current 


@ Polarized (mA) r.m.s. (120 Hz/+105 °C) 
cape) | 6.3 (ON) | 101A) | 16 (1C) | 25(1E) | 35(1V) | 50(1H) | 63(1¥) | 100 (2A) 
01 (Ric) | | | | | | ft ft ft tf | Beaty | | 
o22(r22) | | | | | | {| | | | [et2]y {| { 
033(R33) | {| | | | | [{ | [| | [8B] 3] Ff | | 
0.47 (R47) rr 

70 (RO) ee ee ee 

2.2 (2R2) ak See SS On A SO Ae! i A 2 Se Oe 
3.3 (3R3) {| | | | | | [ [ | 76] | | € | 30 
47 (4R77) | | | | | | [ B22] B] 2] cial} | | F | 50 
io coo |_| | | | ®| | Cc] | cj s[o|s ,e|s|Frs 
zo (20) | B| | | | c)]s9,|0| | 0|e|e|m|r| w|a| 
3G) | | |e>*e, | [o|e,ele|r[i|a|] #|ale 
A A 
100 (101) | D| 7] © 10] | | F1]to] a|iol | | 
220 (221) PT peo a fae fe 
330 (331) | F | aso] | | G{asoy | | | ff fT ene 
ao_(477) | | | G@ieofl [| [| {| | [| [| [ [| [ JI 


( ) shows W.V. and capacitance code. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
23 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/HA 


@ Standard Products 
Case size Specification Part No. es 


ne Q 
| Taping 
(pcs) 
EEVHAO0J220R 2000 
EEVHA0J470R 1000 


EEVHAOJ101P 1000 
EEVHA0J331P 500 
EEVHA1A330R 1000 
EEVHA1A101P 1000 

1 EVHA1A221P 500 
EVHA1A471P 500 
EEVHA1C100R 2000 
EEVHA1C220R 1000 
EEVHA1C470P 1000 
EVHA1C221P 500 
EEVHA1C331P 500 
EEVHA1E4R7R 2000 
0.14 | EEVHA1E100R 1000 
5 EEVHA1E220P 1000 
65 | 0.14] EEVHA1ES30P 1000 


Dia. | Length | Size 


=. 
3 


ie) 
NM 1M | 
OM ]O 


— 
oO; 
OTN 


hj wo 
NM 1}O 1]W ]W 
O10 lw [oO 
oak Nh a 
OO}; {|HRIOIN] A] M 
OO }W]/O]—H |] MD] OD 


Mm 


(o>) 


NO 4 pot 
on oO 
a eS 
M;,Oo;};s 
O/O|N 


NI [© [Po 
oO }O |@ 


NO 
— 
Mm 


on 


EEVHA1V330P 1000 
EEVHA1V470P 500 


84 

4 
10 160 | 0.14] EEVHA1V101P 500 
| ot] 4 | 54 | BL EEVHATHR10R 2000 
| 0.22] 4 | 64 | B | 2 | OZ) EEVHATHRZAR | 2000 
| 033s} 4 | 54 | B] 8 | 012/eevHATHRaaR | 2000 
Toa 4 [sa |e | 5 | 0.12/eevuatHnemm | 2000 
pt | 4 | 54 | B | 10 | 012) EEVHAIHIROR | 2000 
22] 4 | 54 | Be] 16 | 012] eevHAtHaRaR | 2000 
Past 4 [54 [8 | 16 | 012 | eevMatnanan | 2000 
rio [63] 54 [| 35 | 010] eevnatntoor | 1000 
22 | 8 | 62 | & | 70 | 012/EEVHAIH220P_ | 1000 
33 | 8 
500 
22_| 8 [102 | F | 30 | 0.16|EEVHAIIZ20°_ 
33 
a7 

Te [ee [© | 20 | 018) eeviacnanar | 

| 8 | 10.2 | F | 50 | 018] EEVHAZAAR7P 


| 8 [102 | F | 55 | 0.18|EEVHAZA100P _ 
10 | 10.2 | G | 60 | 0.18|EEVHA2A220P _| 
10 a | 6 


0.18 | EEVHA2A330P 


The taping dimension are explained on p.{6 of our Catalog. 
Please use it as a reference guide. 
High temperature Load Life test : 105°C 1000h 


33 | 8 | 62 | EL 
7 | 8 [102 | F | 


la 


os (22 [83] 54 [0 | 60 | 012|EevHAiva20P [Too 
50 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Aluminum Electrolytic Capacitors/HB 


Surface Mount Type 


Aluminum Electrolytic Capacitors 


Series HB 


Type: V 


Surface mount sutece mau ype F Longite | life High High Rett | 


@ Features 


@ Lifetime: 105 “C 2000 h 
@ 6.1 mm height (s @ 6.3) 
HM Recommended Applications 
@ AV (IV, Video, Audio), 


CCTV 
@ Specifications 


Operating Temp. Range 
Rated W.V. Range 
Nominal Cap. Range 
Capacitance Tolerance 


DC Leakage Current 


Dissipation Factor 


Characteristics 


at Low Temperature 


Endurance 


Shelf Life 


Resistance to 
Soldering Heat 


Japan 


t 


105 °C 1000Hr 


Office, Home appliance, 


-40 to +105 °C 


4 to 50 V.DC 


0.1 to 470 uF 


+20 % (120 Hz/+20 °C) 


1$0.01 CV or 3 (UA) after 2 minutes 
(Bi-polar | = 0.02 CV or 6 (uA) after 2 minutes) 


( whichever. greater ) 


50 
0.12 
0.12 


(120 Hz/+20 °C) 
(max.) 


| 4 | 6. 
}98~10 | 1 0.35] 0.26] 0.20] 0.16] 0.14 | 


0.60 | 0.44 | 0.32 | 0.28 | 0.24 


50 
( Impedance ratio 
at 120 Hz 
a” 3 


After applying rated working voltage for 2000 hours at +105 °C and then being 
stabilized at +20 °C, capacitors shall meet the following limits 


—40/+20 °C 


Capacitance change 
D.F. 
DC leakage current 


+20 % of initial measured value (4 W.V.: +35 %, 6.3 W.V.: +25 % ¢4~6.3) 
< 200 % of initial specified value 
$ Initial specified value 


After storage for 1000 hours at +105 °C with no voltage applied and then being 
stabilized at +20 “C, capacitor shall meet the limits specified in “Endurance”. 
(With voltage treatment) 


After reflow soldering (Refer to page 20 for recommendable temperature profile) and then 
being stabilized at +20 °C, capacitor shall meet the following limits. 


+10 % of initial measured value 
s Initial specified value 
S$ Initial specified value 


Capacitance change 
D.F. 
DC leakage current 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/HB 


@ Explanation 4 Part ral 


BEMOOOOOOUG 


eee ees 


Product Code Series Code R.W. Voltage Code N.Capacitance Value Code Packaging 


sen cote seal pom 
Series code ' 


| W=24 mm |98x10.2~910x10.2(F,G) 


Taped on reel 


R |W=12 mm [94,95 (B.C ) 


@ Marking i Dimensions in mm (not to scale) 


Example: 50 V 1 uF (Polarized) 
( ) reference size 


Capacitance (uF) 


Negative polarity marking —~ 
(No marking for the bi-polar) 


identification 


Lot.number 


W.V.code 
v__| 4 [6.3] 10 | 16 | 25 | 35 | 50 
code] 9] j [AI CIE|VIH 


@ Case size/Ripple current 


@ Polarized (MA) r.m.s. (120 Hz/+105° C) 
Cap. ( W.V. (V) 4 (0G) 6.3 (OJ) 10 (1A) 16 (1C) 25 (1E) 35 (1V) 50 (1H) 
0.1 (R10 a Rr (eee ee ee es es De ee ee ee Oe 
0.22 (R22 a a ee es es ee es ee 2 Be 
0.33 (R33 a ee | a es es es es es = 
0.47 (R47 ee es ee ee es ee ee es eee ees ee ee se 
1.0 (1RO a ee ee: ee ee I ee ee es 
2.2 (2R2 eee ee ee ee a = = 
3.3 (3R3 ee eee ees eee ee ee ee ees 6 
4.7 (4R7 = Oo = 
6.8 (6R8 ie ae ee | | B a ae 
10: (100 en ae re ee ee eee eee: 
22 (220 a ee | Erd| Ch UT 39 | | Db | 65 | F | 70 
33 (330 | B | 2a] c | 43 | ee 
47 __ (470) | B | 34] c | 4 {[ | {| 0 | 7o {| E | 91 | F | 98 | G { 100 
too (101) =| C | ot | 0 | 7 {| © | to] F | 120] F | 13901 G | 10] | 
o__(S1) | O | & | | rf TCU] CUTOUT 


es oe eee 
220 (221 0) 82 | | tee | FF | 160 | 6G | 2 | Geb 
330__(331 ER = << ee 
470___(471 es SI SEE Re Oe | ee eee ee ee 


@ Bi-polar 


Cap. (nF). YY) 6.3 (OJ 16 (1G 25 (1E 35 (1V 50 (1H 
R22 eee ae ee ee ee ee ee Sees ee ee Be? 
Wee R33 ee ee ee ee ee ee eee ee eee ee 


22 (220 ee EE Ee ee eee eee 
33___ (330 a a ee ae eee eee ee eee eee ee eee 
47__ (470 Pp oO tT 3 fT 

( ) shows W.V. and capacitancecode. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/HB 


Part No. 
Q'ty 

Taping 
34 

1000 
|b | 82 oso | EEvHBoG221P | 1000 
6 | 26 [030 | EEVHBOJ220R | 2000 _| 
| 58 |B | 29 [030 | EEVHBOJs30R | 2000 
~ [100 | 63 | 58 |b | 71 [030 | EEVHBOJ101P | 1000 __| 
220 | 8 | 102 | F | 150 [0.35 | EEVHBOU221P | _500_| 


(330 | 8 | 10.2 | F | 230 |o35 | EevHBouss1P | 500 
> BEES peace 
10 


m Standard Products 


100 | 8 | 62 | € | 110 |0.26 | EEVHBIAIO1P | 1000 _| 
}220 | 8 | 102 | F | 160 0.26 | EEVHB1Az21P | 500 _| 
to [4 | 58 | B | 28 [0.16 | EEVHBIC100R | 2000 _| 
| 47 | 63 | 58 | D | 70 |0.16 | EEVHBICa70P | 1000 __| 
}100 | 80 | 10.2 | F | 120 |020 | EEVHBIC1O1P | 500_ 
0.20 
PT a7fa | se | 8 | 22 |o.4 | cevHBrean7A | 2000 
| 68] 4 | 58 | B | 25 [014 | EEVHBIESRBR | 2000 | 
z 63 | 58 | D | 65 [0.14 | EEVHB1E330P | 1000__| 
Tar fe | 62] € | 91 joe | cevHBies7oP | 1000 
}io0 | 8 | 102 | F | 130 [0.16 | EEVHB1E101P | 500_— 
ag | L22 [63 | 58 | D | 55 |0.12 | EEVHBIV220P | 1000__| 
Tas fs | 62] e | 4 [oa | cevHervacor | 1000 
a7 [es | 102] F | 98 |or4 | EevHetva7oP | 500 
| ot} 4 | 58 | B | + [012 | EEVHBIHRIOR | 2000 
[ozels [se | 8 | 2 [ore | cevuainnze| 2000 
oss} «| 58 | 8 | 8 [012 | EEVHBTHRGIR| 2000 
(oar! 4 | 58 | 8 | 5 |o12 | EEVHBINRATA| 2000 
C1 [4 [se] 8 | 10 fore | eevnerninon | 2000 
22[4 | 58] 8 | 16 [012 | EevHBIH2R@R| 2000 
ss[4_| 58 | 8 | 16 Joi2 | eevHBinaRaR | 2000 
6s] 5 | 58 | Cc | 23 low 
io [es | 58 | 0 | 35 fore | eevetntocp | 1000 

The taping dimension are explained on p 16 of our Catalog. 

Please use it as a reference guide. 


High temperature Load Life test : 105°C 2000h 


nk 
(o>) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/HB 
m Standard Products 


Part No. Min. oo 
Dia. | Length | Size : 
Code 
mm)}| (mm) 


Taping 

(pcs) 
| 33 | 8 | 102 | F 
100 


The taping dimension are explained on p.16 of our Catalog. 
Please use it as a reference guide. 
High temperature Load Life test : 105°C 2000h 


m= Standard Products(Bi-polar) 


Case size Specification Part No. Min.Packaging Q 
ia. Length |Size ie, Taping 
( (pcs) 


EEVHP0J470P 1000 
44 |EEVHP1A100R 2000 
EEVHP1A330P 1000 


12 
12 


EEVHP1E220P 
EEVHP1HR22R 


The taping dimension are explained on p.16 of our Catalog. Please use it as a reference guide. 
High temperature Load Life test : 105°C 2000h 


9 
‘@) Q 
0) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 33 


Panasonic 


Aluminum Electrolytic Capacitors/FC 


Surface Mount Type Aluminum 


Electrolytic Capacitors 


Series: FC 


Type: V 


Z ties 
t High Reliabilit For power Supp! 
Surface mount type Low impedence ig iability p pply 


@ Features 


@ Lifetime: 105°C 1000 h 
@ Low impedance (1/2 for HA series) 
@ 5.5mm height (§ ¢6.3) 


Japan 


Low ESR 


T 


105 °C 1000Hr 


Mi Recommended Applications 
@ Battery changer, DC-DC converter, Personal Computer 


@ Specifications 
Operating Temp. Range 
Rated W.V. Range 
Nominal Cap. Range 
Capacitance Tolerance 


DC Leakage Current 
Dissipation Factor 


Characteristics 
at Low Temperature 


Endurance 


Shelf Life 


Resistance to 
Soldering Heat 


-40 to +105 °C 
6.3 to 50 V.DC 
1 to 1000 uF 
+20 % (120 Hz/+20 °C) 


( Whichever, greater ) 


1<$0.01 CV or 3 (UA) after 2 minutes 


(120 Hzl4+20 °C) 
0.12 (max. 
ident 

: 2 inbedais 

~40/+20°C 3 


After applying rated working voltage for 1000 hours at +105+2 °C and then being 
Stabilized at +20 °C, capacitors shall meet the following limits 


+20 % of initial measured value 
< 200 % of initial specified value 
S$ Initial specified value 


Capacitance change 
DF, 
DC leakage current 


After storage for 1000 hours at +105+2 °C with no voltage applied and then being 
stabilized at +20 °C, capacitor shall meet the limits specified in “Endurance”. 
(With voltage treatment) 


After reflow soldering (Refer to page 20 for recommendable temperature profile.) and then 
being stabilized at +20 °C, capacitor shall meet the following limits. 


+10 % of initial measured value 
S$ Initial specified value 
< Initial specified value 


Capacitance change 
DF. 
DC leakage current 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/FC 


Bd mein! of _ — 


BEMRAEOOOUUd 


Product Code Series Code R.W. Voltage Code N.Capacitance Value Code Packaging 


Taped on reel 


04,95 ( B.C ) 


‘is @mm 
$6.3~98x6.2 ( D,E ) 
$8x10.2~910x10.2(F,G) 


P1 : Pitch dimension between capacitors on tapina 


@ Marking @ Dimensions in mm (not to scale) 


Example: 35 V 1 uF (Polarized) 
( ) reference size 


W.V.code 
Capacitance (uF) 


Series 


Negative polarity marking —~ identification 


Lot.number 


7 
-0.20 


[63] 10] 16 | 25 | % | 50 2/83 [95 MAX AEE 
code] | [Al clelvlH | ERIN ERAGE ORIEN 700.2 
10.2110.312.0 MAX 3.5 |0.90+0.2| 4.6 |0.70+0.2 


i Case size/Ripple current 
@ Polarized — r.m.s. (100 KHz/+105 °C) 


a) | OCA) | tec) | eee) | 85) | SOI) 
a a, ee 
22 aa a oe A: ae ee (ON AS sl a 
AC A EE 
ACG 
sana) [os 
70100) | | ||| 8 | «| |_| c | 5 |» 70 
22 (220) |B | so] | | c¢ | % | bd | ia] b | 140] € | 120 
(aq) ea a0 20 [F200 
a7 [| co | we] | |». | w]e | 0] — | 20] G | 500 


he A 8 aes 

330_ (331) | F | 450 | #4x,| | G [670 | | | et See 
470 (471) a Oa Bed 

tooo (102) | G | 670} ft ft 

( ) shows W.V. and capacitance code. 


@ Impedance (Q) ee kHz/+20 °C) 
Size code Size code 


Impedance 0.15 Impedance rao bao} 20 bor pos 0.3 


(6.3~35W.V) (50 W.V) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


35 


36 


Panasonic Aluminum Electrolytic Capacitors/FC 


m Standard Products 


Case size Specification Part No Min. Bd 
| : 


W.V. | Cap. Length | Size 
(+20%) Code 
(mm) | (mm) (pcs) 


(mA) | (W) 
ati luis oie ase 2000 
47 | 5 | 54 | c | 95 | 1.80 | EeveCou470R | 1000 
| 68 | 63 | 54 | b | 140 | 10 | EevFCouesoP | 1000 
°° [oo [6s [54 | o | 140 [10 | cevecouio1 | 1000 
j22e0 | 8 | 62 | & | 230 | 0.40 | EevFCouz21P | 1000 
330 | 8 [102 | F | 450 | 0.30 | EevFCouss1P | 600 
500 
1000 
1o [too | 8 | 62 | © | 230 | 0.40 | eeVeCtAt01R | 1000 
}150 | 8 | 62 | & | 230 | 0.40 | EEVECIAISIP | 1000 
j220 | 8 | 102 { F | 450 | 030 | ceveciazz1P | 500 
500 
CS eee eee 2000 
1000 


Taping 


i Paap ae | [0-20 ere] 060 


ea Tox | Fao on" eevrcTHo | — 500 — 
47 


The taping dimension are ia a onp.16 of our Catalog. 
Please use it as a reference guid 
High temperature Load Life test : “i05 C 1000h 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/M 


Aluminum Electrolytic Capacitors 
(Radial Lead Type) — 


Series: Ml Malaysia 
type: A (Radial Leads) 
style: O4/JIS C 5141 


@ Features 
@ Lifetime: 85 “C 2000h 
@ Smaller than series SU. 


M@ Recommended Applications 
@ AV (TV, Video, Audio), Office, Home appliance 


i Specifications 


Operating Temp. Range -25 to +85 °C 
Rated W.V. Range 160 to 450 V. DC 
Capacitance Tolerance +20 % (120 Hz/+20 °C) 


1$0.03 CV or 4 (uA) after 1 minutes 


DC Leakage Current |< 0.01 CV or 3 (uA) after 2 minutes | $0.06 CV+10 (HA) after 2 minutes 


(Whichever, greater) 


a W.V. (V 450 
Dissipation Factor D.F._|0.28]0.24/0.20/0. 160. 14/0. 12|0.11]0. 1010. 16/0. 18]0. 18]0.20]0.20]0.20 (max.) 


Add 0.02 per 1000 UF for products of 1000 UF or more. (120 Hz/+20 °C) 


450 
o[s|4|s[2|2ielei2l2le/s|slels 

Characteristics 
at Low Temperature ‘ 12 | 10 514/38 )3|3 


1 Add 0.5 per 1000 uF for products of 1000 UF or more at —25 °C. 
2 Add 1.0 per 1000 uF for products of 1000 UF or more at —40 °C. 
(Impedance ratio at 120 Hz) 


After applying rated working voltage for 2000 hours at +85 °C and then being 
stabilized at +20 °C, capacitor shall meet the following limits 


Endurance 
Capacitance change | +20 % of initial measured value 
DF. $< 150 % of initial specified value 
DC leakage current S$ Initial specified value 
After storage for 1000 hours at +85 °C with no voltage applied and then being 
Shelf Life stabilized at +20 °C, capacitor shall meet the limits specified in “Endurance”. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/M 


@ Explanation of Part Numbers 


Bea OOMOOOOG 


Product Code - Style R.W. Voltage Code SeriesCode N.Capacitance Code Option 


@ Dimensions in mm (not to scale) 


P.V.C. Sleeve 
p82 


Body Dia. #0] 6 [63] 8 | 102d 16) 
Lead Dia, ¢d[0.5]0.5[0.6]06[0.6|0.8) 
Lead space P 7.5 


LES 
WOON’: 
NCE 

SSE 


$D+0.5 max. 


Vent 
(26.3 mm dia.) 


L316 : L+1.0 max. 
L220 : L+2.0 max. 


@ Case size/Ripple current @DxL (mm)/(mA) r.m.s. (120 Hz/+85 °C) 


SET say | om | 0 [| =r | sim | 0m | ei | T00RA 
orn] || || || ||| Jen ]m [| 
ome meat | || - | || |_| [sx pe) | 
osarant | | ||| || || [supa |. 
oarren| | || || || |_| [su [s[ | [sa [na 
roo | |_| |_| |_| |] [ser fo] [| [ex 
22 erat |_| | || || || [sx [a] [| [sm] 
a3_craf | ||| ||| |_| [se fs[ | [sx 
a7_aan| | | | | | |_| |_| [se [el [ [ex] 
a A 

a A TOE RT TT 


8/S8/8 


Tor ara Wiaben Lamblewaen [son] 10 eh [onl we [io] wes |e | 

ae eee oa ok ed We 
om 0 ee 
15000 189)] 16 18 [roo] 16 sass [esol ||] J 
CE a a a a a a a a aa vm 


22 ( 
A) CR TE 
A) OA TE 
eC) a ON OE 
aN TT 
CT a a ee ee 
470 (471) fe 6oxni2 | wo] |e x75 | wo] 10 xi25 | aao] 10 x16 | sso] 10 x20 | oe0 | 12500 | reo] 16 x25 | 200 
mC TS 
( 
( 


ap UT 160 (2C) | 200) | 25026) | se0(eN) | 400(@G) | AS0(EW) 
22 | sana] S| conte] sole conta | wee xis] ee ais] 0] 1 mes | a 
33 | sana | cole conia | fee urs | rfea xs] @| 0 x25] «| 0 x6 | 
a7___[p saa | Tole 6 xis | aileo wits | | 0 mas] ©] oe | 2 0 | 7 
0 [10 wi25 | we] 10 x25 | wo] 6 [TO wow [ie] 0 ao [16] e520 _| Te 
22 z0 
33 26 
a7___| aman | mo] e800 | alerzses [xo | 6s [ws[ ie cis [sol | 
00 feresas | 5] 6 5 | 76] 16 ars [emo] 1 ais [se] 1B wd [600] | 
200 | 6 as | wo 6 is | ws] ww” [ow | 
330 | 18 15 [roo] ww [vol | | | || |. Im 
a Le) a Ve a Oe naar Taal: 


( ) shows W.V. and capacitance code. 
*Lead spacing is narrower than series SU because of miniaturization. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Aluminum Electrolytic Capacitors/M 


Panasonic 


m Standard Products 


wali 
at 


Min. Packaging Qty 
5mm, 7.5mm, 


Straight 
Leads 
200 
200 
200 


)[ 100 [260 


y| 200 |~500- 


)| 200 [00 


O}O};O;O0;}O O}1}O};O0/};O0}0O 
SSS Steals \ol 


ECAOJM221(_ ) 
ECAOJM471(_ ) 
ECAOJM102(_ ) 
ECAOJM222( 
ECAOJM332(_ ) 
ree 
ECA1AM332 
Ser 
ECA1AM103 
ECA1EM472 
ECA1EM682 


Seri ) 
ECA1CM220(_) 
ECA1CM330(_ ) 
sone ) 
ECA1CM221( | 
ECA1CM471( 

ECA1CM102( 
es ) 


ECAivmaro(_)| 200 | 2000_ 


ECA1VM101( )| 200 


| | «xECA1VM221 200 


i |} 
NIN 
O};O;O;O]O O}O 
LO}; }W] Ww Wom te) 
= CO};O;O o = O};O 
NIN] A Tom Ete) 
© | 0 ojtlit = 
nae S] ] A] a rd bod ed bra bd cd fosl dbo be 
o) S S S o/Oo S a on Ko) 
Oo} O O 2) 
| $/8/8/8/9/ S/N} 2|/8/8/ S/F] 2/8/S8]/8/8/8 | /a/2/B\s 8/3 /8 |= |2 
D =, em | | NI | oD w = = T- 
~ = 
= |= TL 


CO}; OG}; OG] OQ oO}; OO; OO; © (2) 
OO} CO} OO} 0 ©} ©] Ol eS oO 
NN} oy} &] 0 NN] OO] hm] © TT 
NN} OO] t+] oO NN] O;] +t] oO 


Lead “Pa 


traight|T ee 


Seas ) 
ECA1CM682 
ECA1CM103 
ECA1EM101(_) 
“Tse [se [ ECATEWaBIC )| 00 | 100 


Lead Length 


S 


Lead 
Dia. 


28 | 06 | 60 | 60_ 


0.28 
.20 


fo24 [os [so] 50] ECATANTOR 
026 |os | so} so | ECA1AM222 


330 
630 
920 


~— 


Case size | Specification 


Lead wire pitch B 


When requesting taped product, please put the letter "B" or "i" between the "( )". 


2.5mm. 


The taping dimentions are explained on p.17 of our Catalog. Please use it as a reference guide. 


: 85°C 2000h 


High temperature Load Life test 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/M 


m= Standard Products 


Specification Lead Length Part No. Min. Min. Packaging Qty| Qty 


Dia. |Length| Ripple | D.F. | Lead Lead Space Straight | Taping 
current Dia. 
120Hz Straight|Taping “oe 
a 85° &} *B 

(mm)}(mm)} (mA) (mm )}(mm)} (mm) 


Leads 
| 33010 [125 | 440 | 0.14 | 06 | 50 | 50 a ee 
ek 
35 


(pcs) | (pcs) 


F000 [128 [20 | 900} oa Pos | so [so | | ecarvmoat)| 200 | 500 
root fas eo fam Tous Toe Tso Tso [fecumnat at an Ta 
i400 [ois [os |7s| | | ecatvwase [100 | 
roo [se foes [rem [ozo [os [rs [| [ecarvare [so [ 
poss [n [aoe fos Tao [so | a5 | ecanwoni( [a0 [aano 
[oad s [| 2g orf 05 [a0 [50 | a5 | ecanwneat a0 | co 
[oa s [un [ad ose [05 [20 [50 | 25 | ecanmnon a 00 
ows [x [8 Tore fos [20 [so 2s | eommer [200 [amo 
[4+ fs [1] 10 for2] os | 20 [50 | 25 | ECAtHMO1a( )| 200 | 2000 _ 
2e[s [n | 20 for] 0s [20 [50 | 28 | Ecatnwanat )| 200 [2000 

50 
Ps [sfx [wo fore f os [2050 {a5 | ecansoc {200 {2a 
[ar_[ea [112 | 100 [ore fos [25 | 50 | 25 | ecatnwa7a( )| 200 | 2000 _ 
Teo [8 fits [250 [012 [os Pas [so || ecammion )| 200 [1000 
220 Tao [125 | 400 [or [oo Tso [50 |] ecatnwzai | 200 | 500” 
[seo fio fxs soo fore [os [0 [so | | ecanssi of 200_[ ooo 
25 [i050 [or] 06 | s0|s0 | | ecarnasioa)| 200 | 500” 
reo00 [16 [sts [1250 ore] os [7s | || eoarniwzze [100 | 
raa00 [18 [35.5 [1300 [016 [os [75 | | | ecatnwesa [50 | 


a 


~~ 


7 


a 


[2 [s [1 | ios for fos [20 [50 [25 | EcAtume20( )| 200” [2000 | 
Paes [nz [wo [or [os [25 [so] 35 [gene [0 | on 
[area fie | 160 [or] os [as | 50 | 25 | ECATIMA7O)| 200” | 2000 
Pico [sis | aro fom Pos [ss [sop eoatmion y| 200” | 1000 
[as [roe [0 [ore [a8 [s0_[s0 | [eeannesic [| sn 
a0 [10 [20 [850 fort foe [50 [50 | | Ecarumaan()| 200 | 500 | 
470125 [20_| 750 [0.11 | 06 | 50] 0] | ecarmarx( )| 200 | 500 | 
Tooo [16 [25 [100 Tort [os | 7575 || ecatuwtoay| 100 | 280 
ao [ve ass [oo [ors [oe [rs | | [eoawnese | so | 
[oats [i_| 10 [oi] os [20 | 60 | a5 | EcAzaumar J] 200 [2000 | 
Pio f's fn [20 foro fos [20 [50 | 25 | ecazavorot | 200 [000 


When requesting taped product, please put the letter "B" or "i" between the "( )". Lead wire pitch B=5mm, 7.5mm, 
i=2.5mm. 
The taping dimentions are explained on p17 of our Catalog. Please use it as a reference guide. 


High temperature Load Life test : 85°C 2000h 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/M 


@ Standard rogues 


Lead | Lead Length si 
Lead | Lead Space _ Lead | Lead Space _| 
Dia. 


enetan AG be a 
eee )| (mm) 
|_| ECA2AM330(_){ 200 _| 
|_| ECAzama70(_) | 
|_| Ecazam101(_)| 20 
|| ECAZAM221(_)| 
|_| ECA2AM331(_) 
|| ECAZAMA71(_)) 

: 


Part No. 


eee )| 200 


io [0 ras | 05 [ore Tos [50 | 50-| | ecazcmroa )| 200] 500” 
, (pee fro fie [175 [ote [oe [50 [50 | | ecazcmera, | 200” | 500” 
° [as [io [20 [235 [ois [os | 50] 50 | | Ecazcmaan, | 200 | 500” 
[ar fras [20 | seo [ors | 06 [50 [50 || eoazcwara | 200 [500 
[awe fres es [sis [ore [06 [50 [50 | Pecazowrorc yf eo0 [500 
si | e90 [ose [os |75| | [ecazcwse [100 | 

sis [iow [ore [os [7s [| [ecazowssr | so | 

[ao [se |so[wio[ove [oe [rs [| [eensouers [so | 
arte fine {afore [os [asso | eonsanr 200 eo 
sero foo Paso ose} a6 sos 5 
ar ras feo [00 [ors [06 [5 
es [ars [ove [08 [ 
is | o05_[ore [os [7 


a0 


) 
) 
) 


‘o) 


ECA2DM330 
ECA2DM470(_) 


i 
a 
a 
| | ECA2DM101 
—_ 
-_ 


ee) 


ECA2DM221 
ECA2DM331 


ECA2EM010 
ECA2EM2R2 


CA2EM3R3 
ECA2EM4R7 
ECA2EM100 
ECA2EM220 


a 
| 
a 
LE 
| | CA2EM330 
Le 
aa 
a 


& 
oO 
O 
afi 
(oe) 


oO 
—_— | — 


_— 
— 
No 
CS 
~— 


CO} © 


Mm 
ww 
— | 


= 
ai 
on 


= 
=k 
or 
aati 
(oe) 


as, 
=| 


oO 
=" 
Oo 
_~ 


—)] —t —)_ — | —t 
oO} © O| OD} @}@O!]O 
| 
—h 
=, 

No 


— 

Nh 

on 
BY] W] DP] PM] DM] — 
OO; +} OO o>) 

on 
ar 
© 


oO 


— 
NM 
on 
a 
(oe) 


Ane 


ECA2EM470 
ECA2EM101 
ECA2EM221 


D> 32 [0 ECA2VM010( ) | 200 
11.5 0.20 3.5 | 5.0 —— ECA2VM2R2 200 


When requesting taped product, please put the letter "B" or "i" between the "( )". Lead wire pitch B=5mm, 7.5mm, 
i=2.5mm. 
The taping dimentions are explained on p17 of our Catalog. Please use it as a reference guide. 


High temperature Load Life test : 85°C 2000h 
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Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/M 


@ Standard Products 


Specification Lead Length Min. Packaging Q'ty 


Part No. 
Ws ‘| Dia. |Length Hipple D.F. |Lead Lead Space Straight | Taping 
rren i 
7 (120H2) Dia. Straight] Taping] Taping 
+85°C «B +] 
(V) (mm)}(mm) (mA) (mm) (mm) (mm){ (mm 


Leads 
| 33] [115] 60 |o20|o6| 35 | 50] | eCaavmara( )| 200 
| 47 {10 |125| 65 [ozo] o6|so[s50{ | ecazvmar7( ){ 200 | 500 | 
| 10 [10 |2o | 115 [o2o|o6|so[so{ | ecaavmtoa )| 200 | 500 | 
350 | 22 |125[20 | 195 | 0.20] 06 | 50 [50 | | ECAgvm220 )| 200 | 500_ 
| 33 [16 |z5 | 300 [ozolos|7s5[75 | | ecazvmasa_){ 100 | 250 | 
| 47 [ie [25 | 325 |o20|os|75|75 | | eCAavMa7o( )| 100 | 250_ 
| too [18 [315] 536 |ozolos|7s5 | | | ecaavmior | 50 | 
| 22] 8oli15| 50 |020] 06] 35 | 50 | | ECA2GM2Ra )| 200 | 1000 | 
| 33 iio [125] 54 |o2z0|o6 | so [50 | | ECA2GM3Ra(_)| 200 | 500_ 
| 47 [10 |e | 72 [020] 06] 50 | 50 | | ECAaGMaR7( )| 200 | 500 | 
4o0 | 10 |10 |20 | 115 |o20|06|50|50 | | ECAaGM100(_)| 200 | 500 | 
| 22 (125 [25 | 215 | 020/06 | 50 | 50 | | ECAZGM220( )| 200 
| 33 [16 [25 | 275 |o2zo|o8|75 [75 | | ECA2cm330(_)| 100 | 250_ 
ar fis [srs | 350 [020] os|7s| | | ecazamaro [100 | 
too [1840 [600 [o20[os|7s| | | ecaacmior | 50 | 
[a [fs |e] 37 [020 [06] 3550 | | ecaawmoro | 200 | 1000 _ 
o [125 | 44 | 0.20 | 06 | 5.0 | 5.00 | 200_| 500 


| — 

ro [160 | 60 [020] oe] s0|s0| | ecAawmana )| 200 | 500 _ 

rio [20 | 79 [ozo [os [50 [50 | | ECAawwar7( )| 200 | 500” 

: = 
_ 


| 


When requesting taped product, please put the letter "B" or "i" between the "( )". Lead wire pitch B=5mm, 7.5mm, 
i=2.5mim. 

The taping dimentions are explained on p.17 of our Catalog. Please use it as a reference guide. 

High temperature Load Life test : 85°C 2000h 

*not same as SMO page. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Aluminum Electrolytic Capacitors/KS 


Aluminum Electrolytic Capacitors 


(Radial Lead Type) 


Series: KS 


type: A (Radial Leads) 
Style: 04/JIS C 51 41 


Ultra Miniature 


@ Features 


@ Lifetime: 85 °C 1000h 


@ 5mm height 


Japan 
Malaysia 


KA 7mm Hight 


Low profile 
K 
smm Hight 
T 


Hi Recommended Applications 
@ AV (TV, Video, Audio), Office, Home appliance 


@ Specifications 


Operating Temp. Range 
Rated W.V. Range 
Nominal Cap. Range 
Capacitance Tolerance 


DC Leakage Current 


Dissipation Factor 


Characteristics 
at Low Temperature 


Endurance 


Shelf Life 


-40 to +85 °C 
4 to 50 V.DC 
0.1 to 330 UF 
+20 % (120 Hz/+20 °C) 
|< 0.01 CV or 3 (yA) after 2 minutes ( Whichever, greater ) 


50__ (120 Hz/+20 °C) 
0.10_ (max.) 


Impedance ratio 
at 120 Hz 


-40 *C)/Z(+20 °C a 3 


After applying rated working voltage for 1000 hours at +85 °C and then being 
stabilized at +20 °C, capacitor shall meet the following limits. 


Capacitancechange | +20 % of initial measured value (4V.: +30 %) 
LF. < 200 % of initial specified value 
DC leakage current < Initial specified value 


After storage for 1000 hours at +85 °C with no voltage applied and then being 
stabilized at +20 °C, capacitor shall meet the limits specified in “Endurance”. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/KS 


@ Explanation of Part Numbers 


AB EAWOOMMOOUOG 


Product Code Style R.W. Voltage Code Series Code N.Capacitance Code Option 


Series code 
Size 


@ Dimensions in mm (not to scale) 


P.V.C. Sleeve 


Lead Dia. gd ro.4 b.a5)o.45)0.45)0.46 
Lead space P} 1 colts] 2 [25 2.5 


@ Case size/Ripple current gDxL (mm)/(mA) r.m.s. (120 Hz/+85 °C) 
cop wry 4 (0G) | 6.304) | 10(1A) | 16(1C) | 25(1E) | 35(1V)_ | 50 (1H) 


ot cont) | | Te 


ni 
ara) | TT 4 : 


( 

( 

( 

( 

( 
33 ans) | | pr) 8 tO] 2 OL A 
<A Sls a Sas i a EL 
iO (700) ee ee 
22 (220) | 3S [10| 4S | | 5S | 5| 5 x5 [G0] 6S | 65] OSS [60] 8 XS 
Ga) [as as] SS sal Ss | aa Bas ToOT as peel es Tes 
47__(a70) | 495 [34 6 6 | 46] 636 | 65] 636 (70) | [soles] 
oo (101) | 58 [oi] 63S | Tip 65s] eo] 8x [| sweet | | 
z20(22t) | este, | [s«sfal | | | | 1 |... bm 
30 (31) | | [ewe fm | ~~ >|, 1] = |* 


( ) shows W.V. and capacitance code. 
* @3x5 size is avilable on request. Products of 63V. DC is available on request. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/KS 


® Standard Products 


iy. p Lead Length Part No. 
(V) 


Spa) O [nae] Bea | OFT ee 
om | 
(UF) |(mm)|(mm) (mm)} (mm) | (mm) | (mm) 
200 
4 200 
ECEAOGKS101(_)| 200 _| 
200 
as 000 
| 2.5 20 
330 | 8 | 5 | 130] 024 [045/35 | | 25 |ECEAQJKS331( )| 200 | 
}8 | 5 | 130] 0.24 |o4s| | 50 | _|ECEAOUKS3310 |_| 
ECEAIAKS220(_)| 200 
o 
oo | 63| 5 | 80] 0.20 | 045| 25 | 5.0 | 25 [ECEAIAKS101( ) 
| 120 | 0.20 | 045] 35 | | 25 [ECEAtAKS221(_)| 200 | 1000 | 
F120 [020 [oas| | 50 | _‘[EceAtaKsa21a| | 1000 


ioe) 
ice) 


— ¥ 


Nh 
Bil W {Po —_ NO 
NN} © [Po je) oO 


ross [as | | 26 [ecearcxsion )| 200 | 1000 
roast | 50 | _[ecearcxsioia |_| 1000 


—_ 

oO 

oO 
Oi/'O 
£& 
oO 


— 
oO 


0 
| 


oO 
— 


— 
je) 


(oe) 


22 
30 

) [se] eceaivKsaa0 [| 70007 

ras [012 [oss [as | | 25 [eceAtvKse7o( J] 200 


(ee) 
oO 


BK] ow Olan, aA, A | Olam} A] w]ow]o O|O}am] aA] ow 
et) wo] Go | Go 


—_ 
iN wl nr} O|w]nm]a 
o) ~N wOl1MO|oO}A]wW]/SOlalmylo BK] ow] po 
ar Ni |G Ni] 0} Po 


When requesting taped product, please put the letter "B" or "i" between the "( )". Lead wire pitch B=5mm, i=2.5mm. 
The taping dimentions are explained on p17 of our Catalog. Please use it as a reference guide. 
High temperature Load Life test : 85°C 1000h 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/KS 


m Standard Products 


Lead Length Part No. Min. Packaging Q'ty 
D.F. | Lead Lead Space Straight | Taping 


Dia. | Straight Tans Taping 
*| 
(mm)| (mm) (m ra (mm) 


2000 
4 | 5 3 | | | | 

0.47 200 

so | 1 L3 [5 | 8 | o10 | 040 | 10 | 50 | 25 |ECEAIHKKO10( )| 200 
a7} 6 | 6 | 25 | 010 | oa5 | 20 | 60 | 26 JEOEATASART } 200 
ee 0.10 


Foi [oa [as | [25 [eceataxszaa )[ 200 | 1000_ 


fs [s | eloiwlos| [50 |  [ecearKscaoa | | 1000, 


When requesting taped product, please put the letter "B" or "i" between the "( )". Lead wire pitch B=5mm, i=2.5mm. 
The taping dimentions are explained on p17 of our Catalog. Please use it as a reference guide. 
High temperature Load Life test : 85°C 1000h 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/KA 


Aluminum Electrolytic Capacitors 
(Radial Lead Type) 


Japan 
Malaysia 
Taiwan 


Series: KA 
type: A (Radial Leads) 
style: O4/JIS C 5141 


@ Features 
@ Lifetime: 85 °C 1000h 
@ 7mm height 


Low Profile 
KA 7mm Hight 
T 


HM Recommended Applications 
@ AV (TV, Video, Audio), Office, Home appliance 


@ Specifications 


Operating Temp. Range —40 to +85 °C 

Rated W.V. Range 4 to 50 V.DC 

Nominal Cap. Range 0.1 to 470 UF 

Capacitance Tolerance +20 % (120 Hz/+20 °C) 

DC Leakage Current | |< 0.01 CV or 3 (UA) after 2 minutes ( Whichever, greater ) 


(120 Hz/+20 °C) 
(max.) 


Impedance ratio 
at 120 Hz 


Dissipation Factor (3 | 0.10 


Characteristics 
at Low Temperature 


After applying rated working voltage for 1000 hours at +85 °C and then being 
stabilized at +20 °C, capacitors shall meet the following limits. 


Endurance 
Capacitance change | +20 % of initial measured value 
DF. < 200 % of initial specified value 
DC leakage current S$ Initial specified value 
After storage for 1000 hours at +85 °C with no voltage applied and then being 
Shelf Life stabilized at +20 °C, capacitor shall meet the limits specified in “Endurance”. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/KA 


@ Explanation of Part Numbers 


Be EM OOmMMOOOG 


Product Code Style R.W. Voltage Code Series Code N.Capacitance Code Option 


@ Dimensions in mm (not to scale) 
P.V.C. Sleeve 


Body Dia. gD] 4 | 5 [6.3] 8 


esl Lead Dia. gd)0.450.45|0.45)0.45 
Lead space Pl 1.5] 2 |2.5| ae 
14 min. 3 min. 

@ Case size/Ripple current @DxL sa r.m.s. (120 Hz/+85 °C) 

ox on AS 406) 6301) 1 TO 1A) 16.00) f 25 6) 8 OV) 50 (1H) 
a a Sa Sa OA 
qzeimy Pr 
os(ras) | |_| | | | ||| | | | [4~7J[3 
oar(rary | | | ||| || | | || |4»x|5 
10 (01) | | | | || | | || |_| | 4-7 |10 
22 (eRe) | | | | || || |_| | | |» [re 
33 ara) | | | | |. . || | | | [4x7 [78 
avn) || | | | | | | |_| |_| _|4~7 [zs 
o_o) || | | | |_| 4» [| 4 «7 [a6 x7 [o0[ 5 x7 [3 
2220) | | | | |_| | 4x7 |a9| 5 x7 |68| 657 |60| 68x7 | 60 
33 (630) ar [ass x7 feo] 6x7 [05 | 63x7 [65] 8 x7 | 75 

a AA A ee a Ae 

100101) | 5 x7 [| or] 6 x7 | 71] Ox | Go| oax7 for] | |_| 

220 (221) eae fel oer flr Pea PP 
350 (G51) | 8 x7 [iof 8 x7 [rol | | | | || _ 7 
Cea a el 


( ) shows W.V. and capacitance code. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/KA 


m Standard Products 


Lead Length Min. Packaging Q 
Part No. 
Lead Space Straight | Taping 


hoeal gees Taping Leads 

*B *| 
(mm) p (pcs) 
0.35 
ECEAOGKA101(_) 
(_) 
) 


aa 


ECEAOGKA221 
4 js390 [8 | 7 | 110 | 095 | 045 | 35 | | 25 [ECEAOGKASSI( )| 
}8 | 7 | 110 | 035 [oss | | 50 | [eCEAoakass1a | 
a 


470 | 8 | 7 | 140 | 095 | 045 | 25 | | 
/8 | 7 | 140 | 035 | 0.465 | 


200 

200 

200 

200 

|| 1000 | 

00 
OO 
200 


yf 200 
re [7 [1a [om [oss | | 50 | [eceatakazoia |_| 1000 
16 [ax fs [7 | 00 | ote [oss [20 | 50 | 25 [ECEAICKAaGO( )| 200 | 2000" 
56 
€5 
[60 | ox [04s | 25 | 50 | 25 JecemiKazao. | 200 | 2000_ 
7 [es [012 [oas [25 [50 | 25 JecearvKasso(y| 200 | 2000 
7 [as Poe [ous [as] [2s Jeceataaaro()| 200 | 1000 


oO 
& 
oO 
N 
On 
a 
S 
NNT 
On 
m 
‘@) 
m 
> 
oO 
= 
a 
> 
Ie 
i) 
—s 
B 


1 


je) 


3 
33 6.3 
47 


NO 

on 
HRIWsM)— 
ADIN DID|n|s 

(Com ee) 


N 


~N 


| # | 
1O7) 
Nm ]|— 
NM | oO 


[60 [010 | 04s | 25 | 50 | 25 [ECEATHKAD=0( )| 200 | 2000_ 
s[o10 [oa | [50 | _JeCeATAKAsooa [| 1000 


When requesting taped product, please put the letter "B" or "i" between the "( )". Lead wire pitch B=5mm, i=2.5mm. 
The taping dimentions are explained on p17 of our Catalog. Please use it as a reference guide. 
High temperature Load Life test : 85°C 1000h 


Pea 
re 

ra [7 [es [ow ows] | 50 |  |eCeAiKAdoo | | 1000. 
15 ECEAIHKARAT( )| 200 | 2000 
ECEATHKAART( )| 200_| 2000 
ra [7 

ra [ 7 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


49 


Panasonic Aluminum Electrolytic Capacitors/FC 


Aluminum Electrolytic Capacitors 
(Radial Lead Type) 


Japan 


Series: FC 
type: A (Radial Leads) 
Style: 04/JIS C 5141 


High Reliability | | For Power Supply 


@ Features 
@ Low impedance 
@ Life time: 1000 h to 5000 h at 105 °C 


@ Specifications 


Operating Temp. Range -55 to +105 °C 
Rated W.V. Range 6.3 to 63 V.DC 
Nominal Cap. Range 1.0 to 15000 uF 
Capacitance Tolerance +20 % (120 Hz/+20 °C) 
1<$0.01 CV or 3 (UA) 
DC Leakage Current after 2 minutes application of rated working voltage at +20 °C (Whichever is the greater) 


Add 0.02 per 1000 uF for products of 1000 UF or more. 


63 


(120 Hz/+20 °C) 


Dissipation Factor (max.) 


After following life test with DC voltage and +105+2 °C ripple current value applied 

(The sum of DC and ripple peak voltage shall not exceed the rated working voltage), 

the capacitors shall meet the limits specified below. 

Duration: 1000 hours (4 to 6.3), 2000 hours (@8), 3000 hours (@10), 5000 hours (¢12.5 
Endurance to 18) Post test requirements at +20 °C 


Capacitance change | +20 % of initial measured value 
DF, < 200 % of initial specified value 
DC leakage current < Initial specified value 


After storage for 1000 hours at +105+2 °C with no voltage applied and then being 


shelf Life stabilized at +20 °C, capacitor shall meet the limits specified in “Endurance”. 


@ Frequency correction factor for ripple current 


Frequency (Hz) 
W.V. (V.DC) Cap. (uF) 10 k 100 k 
O 


60 | 
fo to 330 [ 055 | 06 | oa | 090 | 100 
390 to tooo | o70 | o75 | 09 | 09 | 100 
aia 7200 10 2200 | 075 | 080 | o9 | 0% | 100 
2700 _to 15000 1.00 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/FC 


i a of Part Numbers 


AAMhMEOOOOOUG 


Product Code Series Code R.W. Voltage Code N.Capacitance Code Option 


Product code Classification 
Radial lead type Height 7mm 
Radial lead type Height 11 mms 


Dimensions in mm (not to scale) 


Vinyl sleeve (Color:Black Blue) 


Vent 96.3s LE aN 
hes tO IN 


WEY) a) Za) 
SF 


@D+0.5 max. 
LS$16 : L+1.0 max. 
L220 : L+2.0 max. 


a 
ody bia od] 4 | 6 [es] 4 [5 [es] 6 | 0 
Body Length L +++ _+ |__| __jswai 


. CAC ACCC SORE ME SETS ES 08 
Lead Space P 7.5 


@ Case ee 


5 10 16 | 25 Cae a =| 63 | 10 16 | 2 | 35 | 50 | 6 
ase size | 
ped (rrr) a. (1A) | (1C) | (1E) o ben ha gxummn)\ (8) | (A) | CIC) | AE) } CV) | AH) ] (ty) 


S_x7 eae eee 470L 
4 xii | 68 | 47 | 39| 27 | 8 10 | 68 
5 x11 | 100 12 12.5x20 1500 2208 
100S 47 | a7 | 2.2 330 
33 12.5x25 2700 390 
10L 12.5x30 470L 
12.5x35 680L 
12.5x40 CO ed 820L 
16 x15 1200S | 1000S id cae 270 
1500 
5 xi5 | 150 { 100 | 82| sé] 39 | 27 | 18 16 x20 rs 0 680 | 470 
6.3x11 eM | 220 | 150 | 100 | 82| 47 | 33 | 22 | 5600 _| 3900 | 2700 | 1800_| hall 
most aa] | oa oe sao | fa es 
68 | | 5600_| 1800 680 
8 x11.5 ec 47 1000U 
82 | 56 16_x35.5|1 1000 
| 150 | 68 16 x40 [12000L| — | 6800 | — | — | 1800L | 1200L 
8 x15 100L 18 x15 390S 
8 x20 150 18 x20 5600S 2200S 820 | 680S 
10 x12.5 82 
100 18 x25 820S 
10 x16 | 1200 120 18_x31.5 1200 
18 x35.5 1500 
10 x20 180 18 x40 — 12000 — | 5600 | 3900 | — | 1800 
220X 


10 x25 ae 1500 ear 820 560 270 220 
| 2200 | | 1200 | 
The letters "L" and "S"attached to capacitance values in the table are case codes to distinguish the case size of products with 
the same capacitance value The code letter is put after the capacitance code at the end of the part number. 


ex. EEUFC1C272L::- @ 12.5x30 16V 2700uF 
EEUFC1C272:- 916x20 16V 2700uF 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


Aluminium Electrolytic Capacitors/FC 


7 | Imp. 2/100 kHz [Ripple Imp. 2/100 kHz [Ripple | Imp. 2/100 kHz Pipple 
Case size ane mA rms. mA r.m.s. 
4x7 | 200 | Pp — | — | — | —~ [| —- | = 
5 x7 P= | - | —- | —- | —- | = 
6.3x7 Pp —- | —- | —~ | — | —~ [ = 
txt 250 | S00 | 80 | 380 | 700 [a0 
5 x11 0.80 1.60 145 
il id 

5 x16 | 090 | 180 | 215 | 130 | 260 | 200 
63x15 | 0.25 | 05 | 400 | 040 | 080 | 360 | 070 | 140 | 330 
8 x15 405 
8 x16 535 
8 x20 690 
10_x12.5 535 
10_x16 600 
10_x20 885 
10_x25 1050 
10_x30 1300 
12.5x15 1020 
12.5x20 0.076 1285 
12.5x25 0.060 1720 
12.5x30 0.050 2090 
12.5x35 2265 
12.540 0086 2560 
16x16 i410 
16_ x20 1765 
16_x25 2160 
16_x31.5 2670 
16_x35.5 2770 
16_x40 2825 
18_x16 0.076 1690 
18_ x20 0.056 2290 
18x25 2585 
ESE 2050 
18355 3095 
18 x40 | 0014 | oo | sz | — | — | — | 0025 | 0050 | 3205 


*1 : Apply to 1 uF. 
*2 : Apply to 2.2, 3.3, 4.7, 10L, 12, 18 and 22 uF. 


*3 Case size Capacitance 
@DxL (mm) ) 


(UF 
| 10. 
18 
22 


RippleCurrent 
mA r.m.s. 
/100 kHz 


| 240 | 480 | 20 | 
10L 


| 18 | 30} 260 | 55 
) 22 | 30 | 260155 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/FC 


m Standard Products 


Specification Lead — ae 


Length} Ripple Lead Lead Space 
ia Time Dia. Straight Sg a eee 
(+105°C) , *B 
(mm)|(mm)} (mA) (Q) |(hours)}(mm)}(mm)} (mm) 
ata [7 [65] 20 | 100. 0.45 
ee | ae ee 0.45 
cof sf fs [oso {oo oso [20 
3 {7 | 200 | 0.450] 1000 | 0.45 


S 
120 | 63 
s0| 5 |15 | 235 | 0.50 | 1000 | 0.50 | 
20] 63} 112| 290 | 0.960} 1000} 0.80. 
zo | 63 
6. 


Pes [t= | 200 | 0260] 1000/ 050/25 | so | 2 
so [11 865 [017] 2000] 060] 35 | 60] [eres [20 
7o| s [115] 655 | 0.117] 2000[ o60| 35 | 5.0 
eS 
20|_8_| 
mi 


EEUFCOJ331S( )} 200 | 2000 


SEU cous ) 2000 


rss 750"| 008s] 2000 [0.60 | 36 [50 [erurcosern.c | 200 | 1000 
fas 78 [oo] som [oeo| so | sa | [eewroueer [ano | sn 
Fio_f125| 765 | 0.090] sooo 0.60 60 | 50 | | E€uFCovi0a() | 200 | 500 
00 | 8 [20 | 995 | 0068| 2000 | ceo | 35 | so | | eeurcostzauy| 200 | 7000” 
Fio_[16 | i050 | 0068] so00fo.60[ so | 50 | | eeurcoyi2a ) | 200 | 500 
fo [20 | 20 | cose[son|oe0 [0 [ s0{ feeurconsaty| eto | 00 
fo fas | veo [o0u5|sno[oeo | s0-[ so | feeuronee | 200 00 
rie] 15[ 1600 | 0.043 s000| 60 | 75 [75 [| eeuronszzestj| 100 | 250 
[25 [20 | 1656 | 0.098] s000[ 060 50 | so] | eeuRCoue7a() | 200 | 500 

fie [18 | 1690 | 0.043] s000[oe0[ 75 | 75 | | ecurcoia7as()[ 100 | 250_ 
ria_[15 | 2000 | 0.038) 5000 [080 75 | 75 |__| EFUFCOVsGeS()| 100 | 250_| 
eit [128 [2s [iets oso} soo | 60 50 [50 | fervrcosvaty [200 | 500 
—|20_| 226 | 01029 2000 | 020, [__[eeurcosa7es(y| 100 | 250 

fe [20 [22s | o29[ sono oso 

7 [EEUECOTOSS(7| 100 
—_ 00 

a 50 | 

— 


— 
Oo | © 


ik 
NO 


Oo 
wo 


—_s —_— 
jee) on 
oO =) On 
oO © O|S ep) 
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2000 [16 100 
re_[ats | 9696 [ 0016 S000 [080 
ro [zeta [7 | ssf 20 | i000] 045 200 


When requesting taped product, please put the letter "B" or "H" between the 7 )". Lead wire pitch B=5mm, 7.5mm. 
H=2.5mm. 
The taping dimentions are explained on p.17 of our Catalog. Please use it as a reference guide. 
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Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/FC 


= Standard Products 


Specification Lead Length Part No. Min. Packaging Q 
W.V. l 
(V) 


Life | Lead Lead Space Straight | Taping 


l Leads 
Time | Dia. Straight Taping ie 
)} (mm); (mm) (mm) 


0.50 


—h 


— 
oO 
O 
oO 


470 | 8 [115] 556 | 0.117| 2000| 0.60 | 3.5 200 
560 |10_|125| 755 | 0.090| 3000| o.60{ 5.0 | 50 | | EEUFC1A561__| 20 
680| 8 [15 | 730 | 0.085| 2000] 0.60| 35 | 50 | | EEUFC1A81L()| 20 
s20|10 | 16 | 1050 | 0.068] 3000| 0.60] 50 | 50 | | EEUFC1A821( ) | 20 
1000 | 8 | 20 | 995 | 0.065] 2000] 0.60| 35 | 50 | | EEUFC1At0AL()| 20 
10 | Fo 16 | 1050 | 0.068) 3000] 0.60 | 50 | 50 | | e€urctat0a() | 20 
1200 |10_| 20 | 1220 | 0.052] 3000] o.60{ 5.0 | 50 | | EEUFC1A122( ) 
125] 15 | 1205 | 0.065| so00| 0.60] 50 | 50 | | EEUFC1A1225( )| 20 
1500 {10 | 25 | 1440 | 0.045] 3000 0.60 | 5.0 | 50 | EEUFC1A152( ) | 20 
1800 |12.5| 20 | 1655 | 0.038] 5000 | 0.60 | 5.0 FEUFC1A182( ) | 20 
EEUFCIA1625() 
7125 [20 | 1656 | 0.038] 5000 [0.60 [50 | so | | ecurcrazea(y | 200 
2700 EEUFC1A272( ) | 200 
18 [15 


EEUFC1A272S( )| 100 
EEUFC1A332 100 
EEUFC1A332S( )| 100 
EEUFC1A392L 1 
EEUFC1A392( ) | 100 
EEUFC1A472L 10 
EEUFC1A472( ) | 100 
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ro) 
™ 
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5600 EEUFCTAS6A() | 100 
ria_[25_| 2740 [0.020] s000[ 080 | 75 | 75 | | EEUFCTAGBAS()| 100 | 2s 


T9000 [18 [6.5 | 3680 [0.015] S000 [080] 78 | | | eeuectaios [50] 
12000 |18_ [40 | 3735 | 0.014] 5000} 0.80] 75 | [| ss EEUFC1A123, | 50 | 


When requesting taped product, please put the letter "B" or "H" between the "( )". Lead wire pitch B=5mm, 7.5mm. 
H=2.5mm. 
The taping dimentions are explained on p.17 of our Catalog. Please use it as a reference guide. 
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Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/FC 


m Standard Products 


Specification Lead Length Part No 
- | Dia. {Length paella Straight | Taping 
100kHz) Straight] Taping | Taping KESRS 
+105°C) : *B *H 
(mm)i(mm)} (mA) )}(mm)} (mm) | (mm) (pcs) | (pcs) 
4 7 


is] 4 | 7 | 65|20 | 1000] o45| 15| 50] 25 | ecarcrc1so)| 200 [2000 
rs 
. 
82 
EEUFCICI01() | 200 
180 
220 8 115] 555 | 0.117| 2000] 060| a5 | so | eeurc1G2=1() | 200 | 1000 
27/8 [115] 555 | 0117] 2000] 060/35 | 50] | eeurc1Ga7i()| 200 | 1000 
sso 8 [115] 555 | 0117] 2000] 060] a5 | 50 | | eeuecicas1() | 200 | 1000 | 
390 [10 | 125] 755 | 0.090] 3000] 0.60/50 | 50] | eeurc1cse()| 200 | 500. 

7o|_8 [15 | 790 | 0.085| 2000] 060] 35 | 50] | eeurCica714{)| 200 | 1000 

rio _[ 125] 785 | 0.090] so00| 0.60] 50 | 50 | | EeuEGica71() | 200 | 500” 

s60[ 10 | 16 | 1050 | 0.068] so00] 0.60] 50 | 50 | | erurcicsei) | 200 | 500 

e80| 8 | 20 | 995 | 0.065| 2000] 060] 35 | 50] | EEUFCIC881L{ )| 200 | 1000 

. io [16 | 1050 | 0.068] s000| 0.60/50 | 50 | | ee urcicee1() | 200 | 500” 
ri25[ 15 | 1205 | 0.065 s000| 0.60[ 50 | so | | EeurCiCaais{ )| 200 | 500 

ris [15 | 1090 | 0.043] sooo| 0.80] 75 | 75 | | e€urciCr22s% | 100 | 250 | 

ri25[ 20 | 1655 | 0.088 so00| 060] so | 50 | | EEUFCIC1Sa()| 200 | 500 | 

ris [15 | 1690 [ 0.049] s000| oof 75 | 75 | | EeuFCICis2s()| 100 | 250 

ris [15 | 2000 | 0.038] s000| ogo 75 | 75] | eeurcicrses()| 100 | 250 

ris [20 | 2205 | o.02a[ so00| 0.80[ 75 [75 | | EeurCiCa=2s{ )| 100 | 250 

ris [20 | 2205 | 0.029| soo| oao| 75 | 78] | ecurcice7a(y| 100 | 250 

rie [20 | 2490 | 0.028] so00| 080] 75 | 75] | eeurcicae2s()| 100 | 250_ 

ria [20 | 2490 [0.026] sooo oe] 75 | 75 | | eeurCIca92s | 100 | 260” 

rie [2s | 2740 [0.020] soo] eo] 75 | 75 | | eeurcica7es(y| 100 | 260. 

ria [31.5] 3685 | 0.016) s000| oso| 75 | | Leevecioses | 50 | 


When requesting taped product, please put the letter "B" or "H" between the "( )". Lead wire pitch B=5mm, 7.5mm. 
H=2.5mm. 
The taping dimentions are explained on p 17 of our Catalog. Please use it as a reference guide. 


© 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/FC 


™ Standard Products 


Specification Lead Length 


-| Dia. |Length}| Ripple Lead Lead Space 
current Dia. : ; . 
reel eal ce 
° *B 
(mm)|(mm) (mm )|(mm)}| (mm) | (mm) 


Min. Packaging Q 


Straight 
Leads 


Part No. 


Taping 


(pcs) 


| | EEUFC1C682 
soo0|oso| 75 | | _—| EEUFC1C822 
2.0 | | 25 | 


EEAFC1E100( ) 2000 


*#H 

mM 

2.5 
EEAFC1E220 2000 
EEUFC1E270( ) 2000 
39 2000 
2000 
2000 
2000 
EEUFC1E121( ) 2000 


NO }|PO a 
Oo }O ze) 
© |O a) 
6 |S o 


6) 
6) 
6) 
0 
@) 
6) 

O 

20 

6) 

6) 

@) 


~-— 
~— 


(50 | 50 |_| EEUFC1E391( ) 

470| 8 [20 | 995 | 0.065| 2000] 0.60/ 35 | 50 | | EEUFCTE47IL( ) 1000 
10 [16 | 1050 | 0.068] 3000] 0.60| 50 | 50 | | EEUFC1E471( ) 
) 


O 

[25 [15 | 1205 | 0.065] 5000 | 0.60 | 60 | 50 

25 [600 [10 [20 | 1220 | o.0se| s000| 0.60] 50 | 50 | | eeurctese1() | 200 | 500 | 
fi25 [20 | 7655 [0038 5000 [oo [50 | 50 | | EcUFCTEGaTS(] 200 | 500” 

[28 [20 | 1655 | 0.038] s000 [oo | 50 | 50 | | EEUFCTET02() 

fie _[15_| 1690 | 0043] so00 foo | 75 | 75 | | EcUFCTETO25(] 100 | 250” 

[ie _[20_| 2205 [0.029] s000 [oso | 75 | 75 | [ecurcTeTex)| 100 | 250” 

ris [20 [2490 [0.028] so00 [oso 75 | 78 | | ECUFCTE2=eS() 100 | 250 

fa7c0 [ie [25 | 2655 | 0.022] 5000 [oso | 75 | 75 | | €EURCIER7a() 

50 


7e_[25 | 2ra0 [0020] S000 [oso | 75 | 75 | | eEUFCTESS2S(Y 100 | 2 
ra7e0 [re |35.5 | 3680 [ 0075) 5000 [o80 | 75 |_| _eEurCtears | 60 
}s600|18 [40 | 3735 |o.o14|so00joso| 75 | | | eeurCiEs62 | 50 __ 


When requesting taped product, please put the letter "B" or "H" between the "( )". Lead wire pitch B=5mm, 7.5mm. 
H=2.5mm. 


The taping dimentions are explained on p17 of our Catalog. Please use it as a reference guide. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/FC 


™ Standard Products 


Specification Lead Length Min. Packaging Q'ty 


le * | Dia. |Length manag Lead Lead Space pn ee Straight | Taping 
7 (100 KHz) Dia. Straight] Taping | Taping Leads 
(+20°C) *H 
(V) (mm) (mm) (Q) mm )} (mm )} ( (mm) (pcs) 


| esl a | 7 | 65 |20 | 1000 | o45 | 15 /EEAFCiveRa ) | 200 | 2000 

| EEAFC1v120() | 200 | 2000 

18 EEUFCIVi80() | 200 | 2000 
200 _| 


ety 


= 


= 
= 


On | 
oO |O 


Oo jn 
oO |O 


200 
200 
200 
2000 
27 200 
2000 
33 2000 
2000 
2 
200 
a 2 
200 
2 
2 
e, 


on) 
oO 


2000 


© 
Oo | 
oO }O |O 


2. 2000 
2000 
| 68 | 6311.2 290 | 0.350| 1000 | 0.50 | 25 2000 
6.3 25 | 5. 


Oo; 
oO }O 


| EEUFC1v820() | 200 | 2000 
| i00/| 8 [115] 555 | 0.117] 2000| 0.60 | 35 | 5. 1000 
| 120; 8 [115] 555 |0.117| 2000|060| 35 | 50 | | eeurciv121() | 200 | 1000 
| 150| 8 [11.5] 555 |0.117| 2000/0.60| 35 | 5.0 | | EEUFC1V151() | 200 | 1000 
| 180 {10 |125 | 755 | 0.090| 3000|0.60| 5.0 | 5.0 | ‘| EEUFC1vi81() | 200 | 500 
2200 {8 [15 | 730 | 0.085|2000/0.60| 35 | 50 | | EEUFC1Vv221L()| 200 | 
‘10 |125| 755 [0.090/ 3000} 0.60| 5.0 | 50 | | EeUFC1v221() | 200 | 

| 270 [10 |16 | 1050 | 0.068| 3000 | 0.60 | 5.0 | 5.0 | 
1000 

| 200 | 0) 


0 
e) 
0 
0 
0 
e) 


ah, 

oO ~-~ 
S 8 
Oo o 


5 
S 


0 
0 
e) 
e) 
ie) 
QO 
Q 
O 
O 
ie) 
QO 
0 
0 
O 
0) 


330 |_8 |20 | 995 | 0.065] 2000 | 0.60 | 35 | 5.0 |1000_| 

10 _|16 | 1050 | 0.068/ 3000 | 0.60 | 50 | 50 

“| 390 7 
( 


0.052| 3000 | 
560 
0.038 


680 | 10 0.035 | 3000 
12.5 |20_ | 1655 _ 


ony on 
a 
on 
oO 
oO 


: 
5 
o | _[eeurcive2it()| 200 | 500 | 


=) 
(e) 


0 
0 
0 
0 
0 
50 


) 
) 
200 
) 
) 


N[afpajafafa la fafa 
O1lO VO 1 fo |@ Oo 1 }'© 


N]OIN IO On 
oO};}O}O (e) 
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o>) 
—_—, 
oO 
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o) 
© 
o) 
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) 
on on }o 
e) O19 
e) O19 
o) oa Ko) 
- 
0 
o) 


nn 
oO 


0.038] s000| oo | 75 | 75 | | EEUFCiv82x() | 100 | 250 
tooo [125 [25 | 1945 | 0.030| 5000 [0.60] 50 | 50 | | EEUFC1V102( ) | 200 | 500 | 
. FEEUFCivi2zaL_| 100 |_| 


EEUFC1V122{ ) 


a 

= 

| EEUFCIVIS2L | 100 | 
5 |_| EEUFC1v152() | 100 | 250 | 

i 

_ 


i) 
o) 
ie) 
Dw) 
eo) 
n 
fo) 
fe) 
i) 
<e) 
on 
e) 
eo) 
o) 
o) 
ee) 
o) 

Oo] N 

On 
N NIN N on 
on on} o on 


| 
‘eeurctviaa,_| 100 | 
S[eeurciviea) | 100_| 260 | 
S75 | PEeuFoTvra2s( | 100” | 250 


| 


—s 

Co 

I) 

o) 

ie) 
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) 

o) 

o) 

O 

i) 

ea) 

on 

e) 

e) 

o) 
O;O;O}O S/S |S 
© }@|@}a@|]a/}/a@ 
Oo1O0/o/|O0/o/o 
NIN]O}N|N 
a}alo}|am|a 


When requesting taped product, please put the letter "B" or "H" between the "( )". Lead wire pitch B=5mm, 7.5mm. 
H=2.5mm. 
The taping dimentions are explained on p 17 of our Catalog. Please use it as a reference guide. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


57 


Panasonic Aluminum Electrolytic Capacitors/FC 


m Standard Products 
eat 
Straight | Taping 
Straight} Taping | Taping 
*B 
)| (mm) 


2700 0.016 | 500 s| | 
s| | | 
a ae 
a 


3 
3 


NIN IN 
lo jo 


mz 


NM |PM 
& (© 


| | 
i | 
11 | 95 | 1.30 4000 | 0.50 | 5.0 | | 26 | 

eee eee 1. 
200 


i) 
(@) 


ine) 
© 
on 


on) 
On 
oS 


On 


200 

| ais | | 155 [1.30 | 1000 | 0.50 | 20 | 5.0 | 

EEUFC1H220( 

| 27 [5 [15 | 215 | 080 | 1000 0.50 EEUFC1H270( ) |_200 

63 |11.2 | 260 [0.60 | 1000/0.50| 25 | 50 | 25 | EEUFC1H330, 
39 |63 |112| 260 | 0.60 | 1000| 0.50 | 25 | 50 | 25 | EEUFC1H3901 2000 

| 47 | 63 [11.2] 260 [060 | 1000] 050| 25 | 50 | 25 

| 6a [se [115 | 485 | 0.234] 2000 | 

| s2{s [115 | 485 | 0.234] 2000 | 
100 615 00 . 


| 0.60 | a 
0.60 L_! 
| 0.60 | a 
1200 |8 [15 | 635 |0.155| 2000; 060] 35 | 50 | | EEUFCIH121L()| 200 | 1000 | 
| 0.60 | | ) 
0.6 | Ld 
0.60 | a 
0.60 | a 


) 
) 
25 [15 | 1190 [0.110] 5000 [060 | 50 | 50 | | e€urCtHa2is{ )| 200 | 500 _ 
a7 ro es | 200" [0.082] 3000 [0.60 | so | so | | eeuRCIHe71() | 200 | 500 _ 
125 [20 | 1480 [0.068] sooo [oso [50 | 50 | | FEUFCTHaax()| 200 | 500_ 
16 [15 | 1610 | 0.080| 5000 0.80 | 75 [75 | | EEUECTHB=TS{ | 100 | 250_ 
25 [25 | 1832 [0.050] 5000 [0.60 | 50 | 50 | | EEUFCTHa7()| 200 | 500_ 


[feevrcinean [700 | 


EEUECTHERT() 


When requesting taped product, please put the letter "B" or "H" between the "( )". Lead wire pitch B=5mm, 7.5mm. 
H=2.5mm. 
The taping dimentions are explained on p 17 of our Catalog. Please use it as a reference guide. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/FC 
m@ Standard Products 


Specification Lead Length 
ipo Part No. 
"| Dia. |Length ren YY Li Lead Lead Space 
(100kHz) Dia. | Straight! Taping | Taping 
‘area C) ? *B rl 
(mm)\(mm)} (mA) m)}(mm)}| (mm) | (mm) 


‘i 


Min. Packaging Q'ty 


Straight 
Leads 


Taping 


100 

FEUFC1H122S( )| 100 | 250 

FEUFCIH152L | 100 
1 


a 

a 

a 

|_| EEUFC1H182L 
|| EEUFC1H182 
— EEUFC1H222 
2 


Pe8| 4 [11 | 60 | 3.50 | 1000] 045 | 15 
i 
ee eee 
2000 
2000 
Tare [118] 20s [0349] 2000] 0860 [a5 [50 | ecurCwa70) | 200 1000 
| 56] 8 | 11.5] 405 | 0.342] 2000] 0.60] 35 | 5.0 | | EEUFCIJ560( ) | 200 | 1000 | 
| 68| 8 [115] 405 | 0.342) 2000] 0.60] 35 | 50 | | EEUFCtJ680( ) | 200 | 1000. 
| 82/10 [125] 535 | 0.256] 3000| 060} 5.0 | 5.0 | | EEUFC1J820() | 200 | 500 | 
100] 8 [145 | 535 | 0.230] 2000/ 060] 35 | 50 | | EEUFCIJ101L( )| 200 | 1000 | 
}1o [125] 535 | 0.256] 3000| 0.60] 50 | 50 | | EEUFC1J101() | 200 | 500 | 
120} 10 116 | 600 | 0.184} sono | o6o] 50 | 60 ff ecureniai() | 200 | 500 
| 150] 8 [20 | Re ee ea 
en eb ow fee 
6.0 | 50 | | EEUFCIJ181S()| 200 | 500 | 

220 re tae sss [oer] 3008 waa] 3a oT EEUFCUR2IKC) 200 
j10 [25 | 1050 | 0.130] 3000] 0.60] 50 | 50 | | EEUFC1J221() | 200 | 500 | 

12.5 | 20 | 1285 | 0.085] 5000 | 0.60] 5.0 | 5.0 | | EEUFC1J221S( | 200 | 500 | 
Bok 16 | 15 EG roi 090] 5000| 0.80] 7.5 | 7.5 | eee | 250° 
ries p20 [i065 | 0.08 so00 | 065] -s0T 60 TL EEURCWRSTCT]| 200] BOO" 

390 | 12.5 | 26 | 1720 | 0.070] 5000] 0.60] 50 | 50 | | EEUFCIJ391() | 200 | 500 | 
}18 | 15 | 1690 | 0.086] 5000 | 0.80] 75 | 75 | | EEUFC1J391S()] 100 | 250 | 

470 0.80] 50 | | —[EEUFCiJ47iL_| 100 | 
oe 2 ee ee 

16 [25 | 2160 | 0.050] s000/ 080] 75 | 75 | | EEUFC1J561() | 100 | 250 | 
680 | 125 | 35 | 2265 | 0.047/ 5000] 0.80] 50 | = | | EEUFCiJe8iL_ | 100 | 
ie 080] 75 | 75 | | EEUFCiJ681() | 100 | 250, 


ra[@0_| 2280 [0085] sooo owo | 7s | 7s || REUCTIeeTS()| 700 | 250, 


rapes | ase6 [coal sooo oo 75-| 75] | REORCTeATT| Too | 2 
[355 | a0s5 [Toso] SOOO] UBT] 7S [|| EURC Wise [50 | 
so ||| sos [was oo [ome] rs | | —[etrouea [so | 


When requesting taped product, please put the letter "B" or "H" between the "( )". Lead wire pitch B=5mm, 7.5mm. 
M=2.5m7im. 
The taping dimentions are explained on p.17 of our Catalog. Please use it as a reference guide. 
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Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


Aluminum Electrolytic Capacitors/NHG 


Aluminum Electrolytic Capacitors 
(Radial Lead Type) 


Series: NHG 


type: A (Radial Leads) 
Style: 04/JIS C 5141 


@ Features 


Japan 
Malaysia 


@ Smaller than Series NHE 
@ Lifetime: 2000 h at +105 °C 


HM Recommended Applications 
@ AV (TV, Video, Audio), Office, Home appliance 


@ Specifications 
Operating Temp. Range 
Rated W.V. Range 
Nominal Cap. Range 
Capacitance Tolerance 


DC Leakage Current 


Dissipation Factor 


—55 to +105 °C ~25 to +105 °C 
6.3 to 100 V.DC 160 to 450 V.DC 
0.1 to 22000 UF 1.0 to 330 UF 


+20 % (120 Hz/+20 C) 
| $0.01 CV or 3 (uA) after 2 minutes appli- | |< 0.06 CV +10 (uA) after 2 minutes appli- 
cation of rated working voltage at +20 ‘C cation of rated working voltage at +20 C 


450_ (120 Hz/+20 °C) 
0.28]0.24/0.20]0. 16]0. 14]. 12]0.10]0.08]0. 15|0. 150. 15]0.20]0.24/0.24 (max.) 


Add 0.02 per 1000 uF for products of 1000 UF or more. 


Endurance 


Shelf Life 


After following life test with DC voltage and +105 +2 °C ripple current value applied 
(The sum of DC and ripple peak voltage shall not exceed the rated working voltage), 
the capacitors shall meet the limits specified bellow. 

Duration: 1000 hours (to #8), 2000 hours (@10 to) Post test requirements at +20 °C. 


Capacitance change | +20 % of initial measured value 
DF. < 200 % of initial specified value 
DC leakage current S$ Initial specified value 


After storage for 1000 hours at +105+2 °C with no voltage applied and then being 
stabilized at +20 “C, capacitors shall meet the limits specified in “Endurance”. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


M@ Explanation of Part Numbers 


Product Code : Style R.W. Voltage Code Series Code N.Capacitance Code Option 


@ Dimensions in mm (not to scale) 


Vent 


(26.3 mm dia.) 


P.V.C. Sleeve 


tO = 
NS 


@D+0.5 max. 


LS16:L+1.0 max. 
L220 : L+2.0 max. 


M@ Frequency correction factor for ripple current 


Frequency (Hz) 


ado ve UF) [eek 00 


0.1 to 30 2.00 


6.3 to 100 47_to 470 1.50 


1000_to 22000 1.15 


160 to 450 1_to 330 1.50 


M@ Case size/Ripple current 


cap wr) WOOT 6.3(OJ) | T0(VA) 6 IC) 25 (HE) 85 V) SOT) 63 (1) 100 (2A) 
orn) | | | | | | | || | [sa [a | | (4 
0.22(R22)— | || | ||| || | s_[2y | |_| 
0.33(R33) |__| ||| | || || | 51 [3 +| | 1 
0.47(Ra7) | | | ||| || | | |s5r[s[ | [5m 9 
1.0 yt x tt 
2.2 (2R2) as a PCO on Cd 
3.3(3R3) {| Et et 
47 (4R7) | et te xt 8 
10 a Ee eee ee a a ee es 
22_(220) | | CT Ct | tt 6 3x11.2 | 98 
33 (3302) | | CT CC xt 90 | 8311.2 | too] 8 x115 | 130 
47 yp tt 5 tt 0] 6 3x17.2 [110 | 63xt1.2 | 120] 10_x12.5_| 165 
too 01) | OTB 3K11.2 | 180] 63x11.2 | 150 8 x11.5 | 180 | 10 x125 | 215] 10 x20 | 265 
220 (221) | 5 xit_| mo] | 63x12 | 180] 8 x115 | 250] 8 x11.5 | 270] 10 x125 | 300 | 10 x16 | 335] 125x25 | 440 
330__ (331) | | | 6.3x11.2 | 200] 8 x115 | 260] 8 x115 | 310] 10 x125 | 350] 10 x16 [410 | 10 x20 | 510] 16 x2 | 540 
470 ) | 63x11.2 | 230] 8 _x11.5 | 250] 8 x115 | 310/10 x125 | 380] 10 x16 | 460] 10 x20 | 530_| 125x20 | 640| 16 x25 | 715 
TOOO (102) | 6 x15 | 380] 10 xi25 | 40] 10 x16 | S60] 10 xa | 660] 1aox20 | 810] 25x25 | 960 | 16 x2 | OW] 18 x55 | 085 
2200__ (222) | 10 xi6_| 710] 10 x20 [| 760] 125x20 | 920] 12.5x25 [1090] 16 x25 | 1260] 16 %31.5 [1470 | 18 x35.5 [1610] 
3300__ (332) | 10 x20 | 840] 12.5x20 [1000| 12.5x25 | 1170] 16 x25 | 1400] 16 x31.5 [1610] 18 x955 770 | || 
4700 (472) 1760 0 a 
@B00 (682) | 12.525 | 1950] 16 x25 [1570] 16 x15 |17e0] 18 x55 fot | | | | -+| |_| 
70000 (103) | 6 x2 | 1650] 16 »315 [1090] 18 x5 [ooo] | | | | | | +| | 1 
15000 ) | 16 x315 [2010] 18 x355 Jaren] | | - 
22000 =) a A (O(N ee 
Cap. OF 450 (2W) 
1.0 ) 18 
2.2 (2R2) | 63xtt2 | 2] 63x112 | S| 63x12 | | 8 x15 | 31] 8 x115 | 9] 10 x125 | 9 
3.3 (3R3) | 63xi12 | 36] 63x112 [ %[ 8 x15 | 42] 10 x125 | | 10 125 | 40] 10 x16 | 41 
47 (4R7) | 63xi12 | 3] 8 xi15 [| 50[ 8 xi15 | 50] 10 xe | | 10 x16 | 50] 10 x | 49 
10 (100) | 10 xi25 | | 0 x | ©] 0 xo | 08] 0 0 | @| 0 x0 | | 1220 | 1 
22 115 
33 155 
47 ) | 12.5x20_ | 220 | 125x20_ | 220 | 12.5x25 | 230 | 16 x25 | 230 | 16 _x315 | 250] 
100 ) | 16 x2 | 335 | 16 x25 | 335 | 16 x315 | 365 | 18 x3815 [375] | 
220 (221) | 16 is [oo] ea wisest | TT Td nn, bo 
330 ) fia x35 [75] CT re 
( ) shows W.V. and capacitance code. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/NHG 


m Standard Products 


Specification Lead Length Part No. 
Dia. |Length DF, J Lead Lead Space 
. ae Straight|Taping | Taping 
: *«B * 
(mm) {|(mm)| (mm) | (mm) 
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O 
ee) 
& 
O 
ine) 
M}M |h 
O;O};O 
O;}O };O 
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fers [1800 | o4e [2000 | os [7s] | [ecarancros | 100 | 
ras. [oreo | 0.82 [000 | 08 | 75 || [ecatanarss | 50 | 
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caro 8 [115] 310] 0.201000 | 06 [as | 50) [ecarcHeai( )| 200” | 1000” 
3300125 
| 47 | 
| 100 
| 220 | 


La! ) 
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When requesting taped product, please put the letter "B" or "i" between the "( )". Lead wire pitch B=5mm, 7.5mm. 
i=2.5mm, 
The taping dimentions are explained on p 17 of our Catalog. Please use it as a reference guide. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/NHG 


mw Standard Products 


Lead Length 


Min. Packaging Q'ty 
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W.V. Length Lead Lead Space Part No. Straight Taping 
Dia. | Straight — Taping 
+j 
(V) (mm )}(mm (mm)|(mm)} (m rn) 


- F000 [128 0.14 2000 
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FCA1VHG102 00 
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When requesting taped product, please put the letter "B" or "i" between the "( )". Lead wire pitch B=5mm, 7.5mm. 
i=2.5mm. 


The taping dimentions are explained on p.17 of our Catalog. Please use it as a reference guide. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Aluminum Electrolytic Capacitors/NHG 


Panasonic 


m Standard Products 


ly 


Min. ao Q 


Straight 
Leads 


Lead Length 


Specification 


IZE 


Case s 


Part No. 


-_— 


sleacal 


Lead 
Dia. 


a 


Se 
€ 
E 


a € 
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ECA2AHG330 
ECA2AHG470 
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ECA2AHG221 
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ECA2AHG471( 
ECA2AHG102 
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ECA2CHG2R2 


ae Taping 
**j 
mm 
sof 
o| 
ol 
o| | 
5| | 
5] 
—| 
of 
[sof — ECA2CHG330( 


ECA2AHG331 


a ah) tn, 
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m, 7.5mm. 


=5m 


Lead wire pitch B 


When requesting taped product, please put the letter "B" or "i" between the "( )". 
2.5mm. 


The taping dimentions are explained on p.17 of our Catalog. Please use it as a reference guide. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/NHG 


-; Standard Products 


Specification Lead — a Min. Packaging Q'ty 
Dia. | Length | Lead | Lead Space Part No. Straight | Taping 
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When requesting taped product, please put the letter "B" or "i" between the "( )". Lead wire pitch B=5mm, 7.5mm. 
i=2.5mm. 


The taping dimentions are explained on p.17 of our Catalog. Please use it as a reference guide. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


65 


Panasonic Aluminum Electrolytic Capacitors/EB 


Aluminum Electrolytic Capacitors 
(Radial Lead Type) 


Japan 


Series EB 
Type: A 
style: O4/JIS C 5141 


L Lif hiiraatureedion For Electronic Ballast Circuit for control 
ih iii pial oes (High Voltage) (Low Voltage) 


@ Features 

@ Life time: 105 CC 5000 ~ 10000 h 

@ Include Low Profile products 

@ High Ripple High Frequency(High Voltage) 


HM RecommendedApplications 
@ Electronic Ballast(High Voltage) 
@ Circuit for control(Low Voltage) 


@ Specifications 


Operating Temp. Range -40 to +105° C -25 to +105° C 


Rated W. V. Range 160 to 450 V.DC 
Nominal Cap. Range 10 to 330 uF 
CapacitanceTolerance +20 %(120 Hz/20 jC) 

| <0.01 CV or 3 (uA) | <0.06+10 (uA) application of rated 
DC Leakage Current after 2 minues applicationof rated working working voltage at +20 °C 


voltage at +20 °C (Whichever greater) after 2 minues 


Vv zt 
Dissipation Factor F o2a]0.24 


Add 0.02 per 1000 uF for products of 1000 uF or more. (max.) 
(120 Hz/+20 °C) 


After following life test with DC voltage and +105 °C ripple current value 
applied (The sum of DC and ripple peak voltage shall not exceed the reted 
working voltage), the capacitors shall meet the limits specified below. 
[10 to 63 V.DC] 
Duration : 5000 hours (f 5x11~f 8x11.5), 7000hours (f5x15~f 6.3x 15) 

10000 hours (f 8x15~f 12.5x25) Post test requirement at +20 °C 


Capacitance change +30 % of initial measured value 
Endurance DF. <300 % of initial specified value 
DC leakage current <initial specified value 


[160 to 450 V.DC] 
Duration : 5000hours 


Capacitance change +20 % of initial measured value 
DF. <200 % of initial specified value 
DC leakage current <initial specified value 


After storage for 1000 hours at +105 °C with no voltage applied and then 
Shelf Life being stabilized at +20 °C, capacitors shall meet the limits specified in 
Endurance. (With voltage treatment) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
66 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/EB 


@ Explanation of Part Numbers 


Product Code Series Code R.W. Vollage Code N.Capacilance Code Oplion 


M@ Dimensions in mm (not to scale) 


Vent $6.35 


D+0.5 max. 
LS*6:L+1.0 max 3mir. ¢ x 


L> 20 : L+2.0 max. 
g10S 


YUN 
\AANGIZA 
SY 


[160 to 450V. DC] 


Frequency (Hz) 


Body Dia. f D 16 | 18 
Lead Dia. fd |06 | 06 | 08 | 08 
Lead Space P 75 | 75 


M@ Frequency correction factor for ripple current 
[10 to 63 V. DC] 


Frequency (Hz) 


Pep [1m 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 67 


Panasonic Aluminum Electrolytic Capacitors/EB 


@ Case size/Ripple current 
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20) Looms | PPE epee 
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() shows W.V. and capacitancecode 


[160 to 450 V.DC] il a r.m.s. (100 KHz/+105 °C) 
eS EE 450 (2W) 
Tan} Ei wed | BT] TO x20 | PSO] TE HOO | STO 


10 x20 | 470/10 x20 | 470/12.5x20 | 560] 12.5x20 | 350] 12.5x20 | 410116 x25 | 560 
em ree om floor eee fete - 
10 x20 | 470] 12.5x20 12.5x20 | 560/16 x20S 16 x25 | 600/16 x31.5] 680 
oc eee eee ee | soi cs | on] | 
12.5x20 12.5x20 12.5x25 | 710/16 x25 | 640/16 x31.5| 730]18 x31.5] 850 
79 a a a Fe Ee 
12.5x25 | 750/12.5x25 | 750/16 x25 | 990/16 x31.5| 780 
cn | sca | ro|t6 ts | rs sz0s | won| te css | rool || 
« x25 |1060|16 x25 |1060]16 x31.5 |1200]18 x31.5[ 970 
. x31.5 a 16 x31.5 11280] 18 x31.5 |1470 
ET a hh 
16 x31.5 1380 16 x31.5 [1690 
Sl 
ed ee 
330 (331) 


() shows W.V. and capacitancecode 
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Panasonic Aluminum Electrolytic Capacitors/EB 


m™ Standard Products(Low Voltage) 


Specification Lead Length . Min. Packaging Q'ty 
art N ; 
Dia. Length | Lead Space | | Lead Space | - Straight Taping 
Straight Taping Q| Taping Leads 
*H 
(mm)|(mm) mm) foetal (mm) (pcs) 
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[aro fio fre [sei [022 foo 06 so | sof feevessearic) [ao | sco 
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aso [ro [20_[ 88 [078 ooo os [So] 50] [eevestrsen) | 200 | 600 
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oO 
oO 
NO 
oe) 
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25 200_| 2000 


When requesting taped product, please put the letter "B" or "H" between the “( )". Lead wire pitch B=5mm, 7.5mm. 
He=2omm. 
The taping dimentions are explained on p.17 of our Catalog. Please use it as a ref erence guide. 
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Panasonic Aluminum Electrolytic Capacitors/EB 


m Standard Products(Low Voltage) 


Lead Length Min. Packaging Q'ty 
Part No. , 
| Lead Space | Lead Space Straight | Taping 


la. [Straight fe we 
5 200 
012 | sooof 05 | 20 | 50] 25 [EEUEBIJaRA J 200 | 2000 | 
0.12 { 7ooo] os | 20 | 50| 25 [eeuEBraRx ) | 200 | 2000_ 
0.12 | 5000 pas 20 so 25 [eves a2 [er 
ooo] os | 20 | 50] 25 |eeueBr arr ) | 200 | 2000 | 
S| ore | sol 05 [20 [so 25 feevesiarrs( | 2 | rm 
5 Por [ ramos [as [so] 25 [ecuesiueen ) [ao | aco 

OE a A A 

rea [112] | 012 | somo] os | 25 | so] 25 [ervesiveccs( | 200 | 2000_ 

rs [7s | oa [012 [roco0] 06 [35 | s0[ —ecvesiara ) | 200 | 7000 | 

re _[ars| 00 | o12 | soo] o6 | a5] so] [eeveswa70x yf 200 | 1000 | 
Pee fis [ve [012 [roof os [a5 [so] [ecveswion ) | 200 | :000_ 
[220 fio [ao | 202 [012 [r0000f os [so] so] [ecvesrue( ) | a | <0 
Psa fr25 [ao] sei_| 012 | roooo] 06 | 50 | 50] [ecvesnsan) | 200 | 500 
Taro [ies [as | asa [012 [r0000] 06 [50] so]  [ecveswarn) | 20 | 500 


When requesting taped product, please put the letter "B" or "H" between the "( )". Lead wire pitch B=5mm, 7.5mm. 
H=2.5mm. 


The taping dimentions are explained on p..17 of our Catalog. Please use it as a reference guide. 
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Panasonic Aluminum Electrolytic Capacitors/EB 


= Standard Products 


Specification Lead Length Part No. Min. Packaging Q'ty 
Dia. |Length| Ripple | DF. | Lead | Lead Space Straight 
current 
(100kKHz) 
(mm)j(mm)} (mA) 


— 

© 
oC 
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Dia. |Straight |Taping Leads 
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mm )}| (mm) (pcs) 
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When requesting taped product, please put the letter "B" between the "( )". Lead wire pitch B=5mm, 7.5mm. 
The taping dimentions are explained on p.17 of our Catalog. Please use it as a reference guide. 
High temperature Load Life test : 105°C 5000h 
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Panasonic Aluminum Electrolytic Capacitors/EB 


Min. Packaging Q'ty 
Straight | Taping 


Specification Lead Length Part No. 
Dia. | Length | DF. | Lead | Lead Space 
Dia. |Straight]Taping 
*B 
(mm)|(mm) (mm)|(mm)| (mm) (p (pcs) 


= Standard Products 
(V) ) 
ss [16 _|25 | 600 | 02a | os | 75 | 75 [ervenecsea | 100 | 250 
ris [20 | 600 [oa | 08 | 75 | 75 [eevEB=GIa0S( | 100 | 260 
18 [25 | 730 | 024 | 08 | 75 | 75 |EEVEB2G470S(_)| 100 | 250_ 
P10 [125 [20 | 10 | o2# | 06 | 50 | 50 [eFUEsewi00 | 200 | 500_ 
22 [16 [25 | 560 | 02s | 08 | 75 | 75 |eeUEBAW2eK )| 100 | 250_ 
ria_[20_| 560 | o24 | 08 | 75 | 75 [eEUEBaW220s | 100 | 250_ 
18 [25 | 680 | 0.24 | 08 | 7.5 | 7.5 |EEUEB2W330S( | 100 | 250 
[a7 [ie [ais | a0 [oa [os 7s| ecvesanaro | so] 


When requesting taped product, please put the letter "B" between the "( )". Lead wire pitch B=5mm, 7.5mm. 
The taping dimentions are explained on p.17 of our Catalog. Please use it as a reference guide. 
High temperature Load Life test : 105°C 5000h 
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Panasonic 
1 General Specifications 


The following specifications apply to all TS and T type 
products listed in this catalog. 


—@ Capacitance 
Nominal capacitance is specified at 120Hz frequency 
and 20°C temperature. Unless specified otherwise, 
standard capacitance tolerance is +20% of the nomi- 
nal value. 


@ Working Voltage 
The maximum allowable sum of continuous DC volt- 
age plus peak ripple voltage which can be applied to 
the capacitor. 


@ Surge Voltage 
The maximum transient voltage level allowed for short 
periods of time without sustaining permanent damage 
to the capacitor. Values are listed in the standard 
product ratings. 


@ Leakage Current 
l= 8VCV (uA) maximum after 5 minutes of applying 
rated voltage. Capacitance is the nominal value in uF, 
voltage in VDC. 


@ Ripple Current 
The standard product tables list ripple current allow- 
able limits at specified maximum operating tempera- 
tures. Both 120Hz and 10k through 50kHz 
frequencies are listed. Correction factors for other 
temperatures and frequencies are as follows: 


TS and T Type Frequency Correction Factors 


Frequency (Hz) 


16—-100WV 


160 ~ 450WV 


Note: Use of temperature correction factors can limit 
load life to the hours specified for the maximum oper- 
ating temperature of the series. 


@ Endurance (Life) Test 
e Duration: Specified hours of life 
e Ambient temperature: Maximum specified operating 
temperature 


Aluminum Electrolytic Capacitors 


e Applied voltage: DC voltage with maximum speci- 
fied ripple current applied (the sum of the applied 
DC voltage plus the peak ripple voltage should not 
exceed rated working voltage) 

Post test requirements at +20°C: 

e Leakage current: < initial specified value 

¢ Capacitance change: <+ 20% of initial measured 
value 

e Dissipation factor: <200% of initial specified value 


@ Shelf Life 
e Duration: 1000 hours 


e Ambient temperature: Maximum specified operating 
temperature 


e Applied voltage: None 
Post test requirements at +20°C: 
Same as endurance test requirements above. 


Measurements are to be performed after applying DC 
working voltage for 30 minutes. 


2 Life Expectancy 


TS type capacitors have a specified life at a maximum 
temperature and ripple current. Typical life can be con- 
siderably longer based on actual life test results per- 
formed by the factory. This data can be provided to help 
the designer estimate expected life. This information is 
given with a 60% confidence level. 


Capacitor life at lower temperature follows “The 
Doubling 10°C Rule,” where life is doubled for each 10°C 
reduction in operating temperature. The following equa- 
tion is useful for determining the life of a capacitor in the 
application: 


T1 - (12 + AT) 


L=L,x2 10 


where: 


L; = Specified life (hours) at maximum operating tem- 
perature. Typical life may be substituted (at a 
60% confidence level). 


Lo = Expected life (hours) at actual operating temper- 
ature. 

T1 = Maximum operating temperature 

T2 = Ambient temperature (°C) 

AT = Ripple current temperature rise (°C) 


It is recommended that the ripple current heat rise be 
limited to 15°C at lower ambient temperature as higher 
temperature rises may reduce operating life. 


End of life is defined by the occurrence of one of the 
following when stabilized at 20°C: 


e Capacitance change exceeds +20° of the initial 
measured value 


e Dissipation factor exceeds 200% of the initial 
specified value 


e Leakage current exceeds the initial specified value 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors 
ER RE RPE SS PN PE IT EO SES LE SLE EE ES 


@ Electrical Precautions 


Initial Transient recovery voltage may be generated in the 
Failure Wearout 


Period . Useful Life , Period 


capacitor due to dielectric absorption. Typical voltage 
levels are <10% of the rated capacitor voltage. If 
required, this voltage can be discharged with a resis- 
tor. 


@ Capacitors Connected in Series 
Normal DC leakage current variations among capaci- 
tors can cause voltage differences. The use of voltage 
dividing sharing resistors with consideration to leak- 
age currents can compensate for voltage imbalances. 


Failure Rate 


Time 
@ Electrical Precautions 


Transient recovery voltage may be generated in the 
capacitor due to dielectric absorption. Typical voltage 
levels are <10% of the rated capacitor voltage. If 
required, this voltage can be discharged with a resistor. 


3 Circuit Design Considerations The aluminum case of the capacitor has an indetermi- 


nate resistance to the cathode terminal. The vinyl 


Life Cycle of an Aluminum Electrolytic Capacitor 


— Operating Temperature and Frequency sleeve on the capacitor is for marking and identification 
Aluminum electrolytic capacitor electrical characteris- purposes and is not meant to electrically isolate the 
tics are normally specified at a temperature of 20°C capacitor. 


and a frequency of 120Hz. Electrical parameters are 


When designing circuits, consider worst case capacitor 
temperature and frequency dependent as follows: li P 


failure modes such as open or short circuits. 

(1) Effects of operating temperature 

The effects of hot, electrically conductive, combustive, 
electrolyte liquid or vapor escaping from the safety vent 
should also be considered. 


At higher temperatures, capacitance and leakage 
current increase while ESR decreases. 


At lower temperatures, capacitance and leakage 
current will decrease while ESR increases. 


(2) Effects of frequency 
Capacitance, impedance, and ESR will decrease 4 Capacitor Mounting 


as frequency increases 


At lower temperatures, ripple current generated Considerations 


temperature will rise due to increasing ESR. 

@ Circuit Board Design 
Avoid wiring pattern runs which pass between the 
mounting capacitor and the circuit board. When dip- 
ping into a solder bath, excessive solder may collect 
under the capacitor by capillary action and short cir- 
cuit the anode and cathode terminals. 


M@ Reverse Voltage 
DC capacitors have polarity which must be verified 
before insertion. 


Avoid use in circuits with changing or uncertain 
polarity. 


Ensure that allowable ripple currents super-imposed 


on low DC bias voltages do no cause reverse voltage Lisicscii scsi dds can cde medicsimundedsaiaas sane 
nonditions solder passes through a lead hole for subsequently 


processed parts. 
@ Capacitors Connected in Parallel 


Circuit resistance can approximate the series resist- Electrically isolate the extra terminals on T type prod- 

ance of the capacitor, resulting in ripple current load ucts from the anode terminal, cathode terminal, and 

imbalances. Careful design of wiring methods can other circuit paths. 

minimize excessive ripple currents applied to a H Clearance Requirements 

capacitor. Case-mounted pressure relief vents require sufficient 
@ Capacitors Connected in Series clearance to operate properly. The minimum clear- 

Normal DC leakage current variations among capaci- ance is diameter dependent as follows: 20-35mm 

tors can cause voltage differences. The use of voltage diameters: 3mm minimum; 40mm diameters or 

dividing sharing resistors with consideration to leak- greater: Smm minimum. 

age currents can compensate for voltage imbalances. M& Circuit Board Cleaning 


Aluminum electrolytic capacitors can withstand 
immersion or ultrasonic cleaning with “safe” cleaning 
solvents for up to 5 minutes and 60°C maximum 
temperatures. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Most aqueous-based cleaning solvents and deter- 
gents are acceptable. Some solvent groups could 
damage capacitors as follows: 


1 Halogenated cleaning solvents may permeate the 


capacitor seal, causing internal corrosion and failure. 


Alkali solvents may attack and dissolve the alu- 

minum case. 

1 Petroleum-based solvents may deteriorate the rub- 
ber seal. 

1 Xylene may deteriorate the rubber seal. 

¥ Acetone may remove vinyl sleeve ink printing. 


A thorough rinsing and drying process will prevent 
entrapment of residual solvents between the capaci- 
tor and the circuit board. Excessive drying tempera- 
tures and/or radiant heat drying sources may result in 
splitting or excessive shrinkage of the vinyl sleeve. 


—@ Mounting Adhesives and Coating Agents 
When using mounting adhesives or coating agents, 
avoid materials with halogenated cleaning solvents 
including chloroprene-based polymers. 


A thorough drying process after application is 
required to p prevent solvent entrapment between the 
capacitor and the circuit board. 


Mounting adhesives or reinforcement clamps are rec- 
ommended on 2 terminal, TS types with case sizes of 
~ 35 x 45mm or larger. 


@ Dimensions in mm (not to scale) 


TS Type 


Polarity Bar 


Vinyl Sleeve 


@D+1 max. 


2x%@2c 080.1 J" 


oe 


P.C. Board Mounting Holes 


Aluminum Electrolytic Capacitors 


5 Storage 
Leakage current will increase with long storage times. 


Storage times in ambient temperatures of 40 C or less 
can be four years or more before leakage current should 
be checked for conformance to the specified limit. 
Longer storage times may require reforming of the 
capacitor to reduce leakage below the specified limit. 
This can be accomplished by applying rated voltage in 
series witha 1000 resistor for a time period of 30 to 60 
minutes. 


Under normal conditions, shelf life can exceed 10 years, 
providing that leakage current is checked before use. 


Long-term storage in high humidity conditions could 
cause oxidation of the terminal plating which could 
adversely affect solderability. 


6 Safety Precautions 


If the pressure relief vent of the capacitor should oper- 
ate, immediately turn off the equipment and disconnect 
from the power source. This will minimize additional 
damage caused by vaporizing electrolyte. 


Avoid contact with the escaping electrolyte which can 
exceed 100 C temperatu res. 


If electrolyte or vapors enter the eye, immediately flush 
the eye with large amounts of water and seek medical 
attention. 


If electrolytes or vapors are ingested by mouth, gargle 
with water. 


lf electrolyte contacts the skin, wash with soap and water. 


= Standard 
i 1 1.5+0.2 Terminal 
\ J : +2.0 


oD =T I~ Short 
1.5+0.2 Terminal 


4 x 92.0+0.1 - 
v4 0.8 01 2.0 max 
GC GA a 
30° /S 30° oo] 3 
' : \ tyO 
a i Standard 
1.5+0.2 Terminal 


Terminals A & C have indeterminate 
resistance to + or — and must 
be isolated from circuit wiring. 


+ 
i / 
‘ Fd 
3 / 
x 2 
QO 


022.5 


P.C. Board Mounting Holes 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Aluminum Electrolytic Capacitors 
Series: TS-UP 


@ Features 
@ Compact size for general purpose applications 
@ 20~40% smaller in size when compared to TS-U series 
@ Wide range of case sizes including 20mm lengths 
for low profile applications 
@ Top vent construction 


B Specifications 


Rated working voltage 16~250 VDC 350~450 VDC 

Operating temperature —40 ~ +85°C —25 ~ +85°C 

Nominal capacitance 120 ~ 68000 LF 33 ~ 680 LF 

a cea Working vottage (V): 25 | 35 | 50 | 63 | 80 160~400 | 450 
perme Max. DF.(%):| 50| 40 | 35 | 30[ 25 | 20| 20| 15 20 

For capacitance values > 33000uF, add the value of: (fated _cap. [UF] -33000 UF y 6 4 
10000 UF 
Endurance 2000 hours at +85°C with maximum specified ripple current 


@ Part Number System 


elle it) WU eh UU Lo [| 


Common Code/ Voltage Code Series Capacitance Code Case Diameter Top Vinyl Plate 


Terminal Type 
} Zomm | D [Sonn | [25-50mm lengths | 20mm length 
EGOS] Standard 6mm tema 4 , | 
=U 7mm | E|somm | [A[Withple | L [wipe 
Wed Be 25mm 8 | without plate | 6 | without pate 


@ TS-UP Standard Ratings (NOTE: Shaded listings indicate low profile products) 


Max. 85°C Ripple rol a Max. ie Ripple oa a 
Cap. | Size(mm ome sal Panasonic Cap. | Size (mm = =e Panasonic 
(uF) | Det” | aoe [rouse] vane [zum | Parton || ar) | -Oxt | 20ie [socom] ome | 20m | PartNo 
16 VDC Working, 20 VDC Surge | 25 VDC Working, 32 VDC Surge 

4700 22 x 20 ECOS1CP4728 C) 22 x 20 ECOS1EP332B (1 
6800 20 x 25 ECOS1CP682A C 20 x 25 ECOS1EP472A C1 
6800 25 x 20 ECOSICP682C (1 25 x 20 ECOS1EP472C C1 
8200 20 x 30 ECOS1CP822A CI 20 x 30 ECOS1EP562A C1 
10000 20 x 35 ECOS1CP103A CL) 20 x 35 ECOS1EP682A CL] 
10000 22 x 30 ECOS1CP103B 22 x 30 ECOS1EP682B LI 
10000 25 x 25 ECOS1CP103¢ 0 25% 25 ECOS1EP682C LO 
10000 30 x 20 ECOS1CP103D CI 30x 20 ECOS1EP682D C1 
12000 20 x 35 ECOS1CP123A C1 20 x 40 A ECOS1EP822A CL] 
12000 22 x 30 ECOS1CP123B 22 x 30 A ECOS1EP822B L 
12000 20 X 25 ECOS1CP123¢ 25 x 25 415 ECOS1EP822C LO 
15000 20 x 40 ECOS1CP153A 22x35 ECOS1EP103B CO 
15000 22 x 35 ECOS1CP153B LF 25 x 30 ECOS1EP103C 1 
15000 25 x 30 ECOS1CP153C CO 30 x 25 ECOS1EP103D C1 
15000 35 x 20 ECOSICP153E (1 35 x 20 ECOSIEP103E (1 
18000 22 x 40 ECOS1CP183B 22 x 40 ECOS1EP123B LU 
18000 25 x 30 ECOS1CP183C 29 X 35 ECOS1EP123C 
22000 22 x 45 ECOS1CP223B 30 x 30 ECOS1EP123D Oi 
22000 25 x 35 ECOS1CP223¢ C1 22 x 50 ECOS1EP153B C1 
22000 30 x 30 ECOS1CP223D O 25 x 40 ECOS1EP153C O 
27000 20 X 45 ECOS1CP273C O 30 x 30 ECOS1EP153D 
27000 30 x 35 ECOS1C0P273D 20 x 45 ECOS1EP183C 
33000 25 x 50 ECOS1CP333¢ OJ 30 x 35 ECOS1EP183D C1 
33000 30 x 40 ECOS1CP333D 0 25 x 50 ECOS1EP223C C1 
33000 35 x 30 ECOS1CP333E C1 30 x 40 ECOS1EP223D 
39000 30 x 45 ECOS1CP393D 30 x 45 ECOS1EP273D CJ 
39000 35 x 35 ECOS1CP393E U1 35 x 35 ECOS1EP273E 0 
47000 30 x 50 ECOS1CP473D LO 30 x 50 ECOS1EP333D O 
47000 35 x 40 ECOS1CP473E 35 x 40 ECOS1EP333E 
56000 35 x 45 ECOS1CP563E C1 35 x 45 ECOS1EP393E 
68000 35 x 50 ECOS1CP683E C1 35 x 50 ECOS1EP473E L 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


@ TS-UP Standard Ratings (continued) 


Size (mm) 
DxL 


Size (mm) 
DxL 


Max. 85°C Ripple 
(Arms) 


Max. 85°C Ripple 
(Arms) 


20°C ESR 
(Q2max.) 


[yaa [re onie] aoe [2 | 


35 VDC Working, 44 VDC Surge 


20°C ESR 
(Q max.) 


Tare [vise] ne [20 


63 VDC Working, 79 VDC Surge 


Panasonic 
Part No. 


ECOS1VP222B (J 
ECOS1VP332A C1 
ECOSIVP332C (J 
ECOS1VP392A CI] 
ECOS1VP472A LJ 
ECOS1VP472B CL] 
ECOS1VP472C LJ 
ECOS1VP472D CI 
ECOS1VP562A CL] 
ECOS1VP562B C1] 
ECOS1VP562C CI] 
ECOS1VP682B LC] 
ECOS1VP682C CL] 
ECOS1VP682E (I 
ECOS1VP822B C1 
ECOS1VP822C C1] 
ECOS1VP103B C1] 
ECOS1VP103C CJ 
ECOS1VP103D L 
ECOS1VP103E C1 
ECOS1VP123C C1 
ECOS1VP123D LI) 
ECOS1VP123E 
ECOS1VP153C CJ 
ECOS1VP153D LI 
ECOS1VP153E 
ECOS1VP183D 
ECOS1VP183E 
ECOS1VP223D 
ECOS1VP223E 
ECOS1VP273E 
ECOS1VP333E 


OOOOOOT! 


Panasonic 
Part No. 


ECOSIJP103B (J 


| geosipisec Oo | 


ECOS1JP222A U1 
ECOS1JP222B LJ 
ECOS1JP2220 LI 


ECOS1JP222D (J 


ECOS1JP272A C1 
ECOS1JP272B UO 
ECOS1JP2720 
ECOS1JP332B L 
ECOS1JP332C C1 


ECOS1JP332D LI 


ECOSIJP332E CI) 


ECOS1JP392B C1 
ECOS1JP392C L 


ECOS1JP392D CJ 
ECOS1JP472B CJ 
ECOS1JP472C CI 


ECOS1JP472D 
ECOS1JP472E 
ECOS1JP562C 
ECOS1JP562D 
ECOS1JP562E 
ECOS1JP682C CI 
ECOS1JP682D C1 
ECOS1JP682E C1 
ECOS1JP822D C1 
ECOS1JP822E L 
ECOS1JP103E 0 
ECOS1JP123E C1 


DOO 


Size (mm) 
DxL 


Size (mm) 


DxL 


Aluminum Electrolytic Capacitors 


Max. 85°C Ripple 
(Arms) 


20°C ESR 
(Q max.) 


saan [re one) rank | 20 | 


50 VDC Working, 63 VDC Surge 


Max. 85°C Ripple 
(Arms) 


Trae [soso] eoke [20h 


80 VDC Workin 
1S 


g, 100 VDC Surge 


20°C ESR 
(Q max.) 


0.439 
0.298 
0.177 
0.177 
0.177 


0.199 


0.147 
0.147 
0.147 
0.121 
0.121 
0.121 
0,136 
0.098 
0.098 
0.098 
0.085 
0.085 
0.085 
0.077 
0.077 
0.063 
0.063 
0.056 
0.056 
0.046 
0.046 
0.038 


Panasonic 
Part No. 


ECOSTHP152B (1 


ECOS1HP222A LC] 


— ECOS1HP222C (4 


ECOS1HP272A L) 
ECOS1HP332A CF 
ECOS1HP332B 1 
ECOS1HP332C CO 


ECOSTHP332D (1 © 


ECOS1HP392A C) 
ECOS1HP392B L 
ECOS1HP392C 
ECOS1HP472B (1) 
ECOS1HP472C 2 
ECOS1HP472D LO 
ECOS1HP472E [3 
ECOS1HP562B (1 
ECOSTHP562C (J 
ECOS1HP562D (J 
ECOS1HP682B (1) 
ECOS1HP682C LC 
ECOS1HP682D (] 
ECOS1HP822C 1 
ECOS1HP822D (] 
ECOS1HP103C (J 
ECOS1HP103D 1 
ECOS1HP103E LF 
ECOS1HP123D (1) 
ECOSTHP123E CL 
ECOS1HP153D 1 
ECOSTHP153E (1) 
ECOS1HP183E CL 
ECPS1HP223E L 


Panasonic 
Part No. 


ECOSIKP6818 CL] 
ECOSIKP102B [) 


ECOS1KP152A CJ 
ECOS1KP152B O 
ECOS1KP152C C1 
ECOSIKP152D (J 
ECOS1KP182A CI 
ECOS1KP182B LI 
ECOS1KP182C C 
ECOS1KP222B CL 
ECOS1KP222C C 
ECOS1KP222D C1 
ECOSIKP222E (J 
ECOS1KP272B LJ 
ECOS1KP2720 LU 
ECOS1KP272D 
ECOS1KP332B CL 
ECOS1KP332C C1 
ECOS1KP332D CJ 
ECOS1KP392C CL 
ECOS1KP392D LJ 
ECOS1KP472C O 
ECOS1KP472D C) 
ECOS1KP562D C1 
ECOS1KP562E LJ 
ECOS1KP682D CI 
ECOS1KP682E CL 
ECOS1KP822E LJ 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 
@ TS-UP Standard Ratings (continued) 


Cap. 
(pF) 


Cap. 
(pF) 


270 


470 


1000 
1000 
1000 
1200 
1200 
1500 
1500 
1800 
2200 


Size (mm) 
DxL 


Size (mm) 
DxL 


20°C ESR 
(Q max.) 


Max. 85°C Ripple 
(Arms) 


rae [soso] eos [zo | 


100 VDC Working, 125 VDC Surge 


Max. 85°C Ripple 20°C ESR 
(Arms) (Q max.) 


ae [soso] eoke | 2h 


200 VDC Working, 250 VDC Surge 


Panasonic 
Part No. 


ECOS2AP471B C1 


ECOS2AP681B C1 
ECOS2AP102A C1 
ECOS2AP1028 C1 
ECOS2AP102¢ C1 
ECOS2AP102D 
ECOS2AP122A C) 
ECOS2AP1228 O 
ECOS2AP122¢ O 
ECOS2AP152B C 
ECOS2AP152¢ 
ECOS2AP 1520 CO) 
ECOS2AP152E (3 
ECOS2AP182B CJ 
ECOS2AP182C LI 
ECOS2AP182D 
ECOS2AP222B 
ECOS2AP222C 
ECOS2AP222D 
ECOS2AP272C 
ECOS2AP272D 
ECOS2AP332C 
ECOS2AP332D 
ECOS2AP392D 
ECOS2AP392E 
ECOS2AP472D 
ECOS2AP472E 
ECOS2AP562E 
ECOS2AP682E C) 


1 [ 


OOOOOOOO00 


Panasonic 
Part No. 


ECOS2DP1518 0 
ECoS20P221C 0 
ECOS2DP271A C1) 
ECOS2DP271B8 0 
ECOS2DP331A LI 
ECOS2DP331B CI 
ECOS2DP331C LI) 
ECOS20P3310 CF 
ECOS2DP391B 
ECOS2DP391C 
ECOS2DP471B LI 
ECOS2DP471C CF) 
ECOS2DP471D C1 
ECos20P471€ 0 
ECOS2DP561B 
ECOS2DP561C 
ECOS2DP561D 
ECOS2DP681B LI 
ECOS2DP681C L) 
ECOS2DP681D CL) 
ECOS2DP821C CI 
ECOS2DP821D LJ 
ECOS2DP821E 
ECOS2DP102C 
ECOS2DP102D 
ECOS2DP102E 
ECOS2DP122D LI 
ECOS2DP122E LF 
ECOS2DP153D LJ 

C 

O 


ECOS2DP153E 


ECOS2DP182E 
ECOS2DP222E LI 


Size (mm) 
DxL 


Size (mm) 


DxL 


Aluminum Electrolytic Capacitors 


Max. 85°C Ripple 


(Arms) 


160 VDC Working 


Max. 85°C Ripple 


(Arms) 


250 VDC Working 


20°C ESR 


Trane [scsi] ake | 2h 


, 200 VDC Surge 


0.399 
0.276 
0.276 
0.234 
0.234 
0.234 
0.298 
0.212 
0.212 
0.178 
0.178 
0.178 
0.207 
0.146 
0.146 
0.146 
0.131 
0.131 
0.131 
0.128 
0.128 
0.128 
0.114 
0.114 
0.174 
0.091 
0.091 
0.083 
0.083 
0.073 
0.060 


20°C ESR 
(Q max.) 


[yaaa [soso] teak | 2h 


300 VDC Surge 


0.490 


Panasonic 
Part No. 


ECOS2CP221B (3 
ECOS2CP271B (1 
ECOS2CP331A C1 
ECOS2CP331B LJ 
ECOS2CP391A 
ECOS2CP391B C 
ECOS2CP391C O 
ECOS2CP391D CI 
ECOS2CP471B C1 
ECos2cP471C O 
ECOS2CP561B 
ECOS2CP561C C1 
ECOS2CP561D C1 
ECOS2CPS561E [1 
ECOS2CP681B C1 
ECOS2CP681C LJ 
ECOS2CP681D 
ECOS2CP821B LJ 
ECOS2CP821C LI 
ECOS2CP821D C 
ECOS2CP102C O 
ECOS2CP102D O 
ECOS2CP102E O 
ECOS2CP122C O 
ECOS2CP122D 
ECOS2CP122E O 
ECOS2CP152D 
ECOS2CP152E O 
ECOS2CP182D 
ECOS2CP182E O 
ECOS2CP222E CL 
ECOS2CP272E UO 


Panasonic 
Part No. 


ECOS2EP1218 
ECOS2EP151¢6 
ECOS2EP181A C1 
ECOS2EP181B UO 
ECOS2EP221A CI 
ECOS2EP221B UJ 
ECOS2EP221C O 
ECOS2EP221D 
ECOS2EP271B UL 
ECOS2EP271C LJ 
ECOS2EP331B LJ 
ECOS2EP331C O 
ECOS2EP331D O 
ECOS2EP331E 
ECOS2EP391B CL 
ECOS2EP391C LU 
ECOS2EP391D 
ECOS2EP471B 
ECOS2EP471C 
ECOS2EP471D 
ECOS2EP561C 
ECOS2EP561D 
ECOS2EPS61E 
ECOS2EP681C CL 
ECOS2EP681D C) 
ECOS2EP681E LJ 
ECOS2EP821D CJ 
ECOS2EP821E CI 
ECOS2EP102D O 
ECOS2EP102E O 
ECOS2EP122E O 
ECOS2EP152E C1 


OOOO0O00 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 
@ TS-UP Standard Ratings (continued) 


Max. 85°C Ripple 
Arm 


Cap. 
(pF) 


82 

82 
100 
100 
120 
120 
150 
150 
150 
180 
180 
180 
220 
220 
220 
220 
270 
270 
270 
330 
330 
330 
390 
390 
470 
470 
560 
680 


Cap. 
(pF) 


SBSB5 


82 
100 
100 
100 
100 
120 
120 
120 
150 
150 
150 
150 
180 
180 
180 
220 
220 
220 
270 
270 
270 
330 
330 
390 
390 
470 
560 


Size (mm) 


DxL 


Size (mm) 
DxL 


Max. 85°C Ripple 
(Arms) 


2.69 3.77 


0.25 0.35 © 
0.76 1.06 
0.76 1.06 
0.35 0.49 
0.83 1.16 
0.83 1.16 
0.92 1.29 
0.92 1.29 
0.92 1.29 
0.47 0.66 
1.02 1.43 
1.02 1.43 
1.02 1.43 
1.16 1.62 
1.16 1.62 
1.16 1.62 
0.60 0.84 
1.44 2.02 
1.44 2.02 
1.44 2.02 
1.49 2.09 
1.49 2.09 
1.49 2.09 
1.67 2.34 
1.67 2.34 
1.67 2.34 
1.90 2.66 
1.90 2.66 
2.13 2.98 
2.13 2.98 
2.39 3.35 


20°C ESR 
(Q max.) 


20°C ESR 
(Q max.) 


rae [soca] ame [2a 


400 VDC Working, 450 VDC Surge 


Panasonic 
Part No. 


ECOS2VP820A LI 
ECOS2VP820B LI 
ECOS2VP101A C1 
ECOS2VP101B C1 
ECOS2VP121B CL 
ECOS2VP121C LJ 
ECOS2VP151BL) 
ECOS2VP151C C1 
ECOS2VP151D CJ 
ECOS2VP181B LJ 
ECOS2VP181C LJ 
ECOS2VP181D C1 
ECOS2VP221B C1 
ECOS2VP221C LO 
ECOS2VP221D LI) 
ECOS2VP221E L 
ECOS2VP271E O 
ECOS2VP271D LJ 
ECOS2vP271E O 
ECOS2VP331C L 
ECOS2VP331D C 
ECOS2VP331E L 
ECOS2VP391D LJ 
ECOS2VP391E C1 
ECOS2vP471D 0 
ECOS2VP471E C1 
ECOS2VP561E LI 
ECOS2VP681E C1 


Panasonic 
Part No. 


ECOS2GP680A LJ 
ECOS2GP680B L] 
Ecos2aPesec (1 
ECOS2GP820A L 
ECOS2GP820B L] 
ECOS2GP101A 
ECOS2GP101B L 
ECOs2GP101C 
ECOS2GP101D (1 
ECOS2GP121A UL) 
ECOS2GP121B 
ECOS2GP121C 0 
ECOS2GP151B L 
ECOS2GP151C 
ECOS2GP151D C1 
ECOS2GP151E () 
ECOS2GP181B L] 
ECos2GP181C 
ECOS2GP181D 
ECOS2GP221B L 
ECOS2GP221C LO] 
ECOS2GP221D 0 
ECoS2GP271C 0 
ECOS2GP271D C1 
ECOS2GP271E 
ECOS2GP331D C1] 
ECOS2GP331E CL 
ECOS2GP391D 
ECOS2GP391E C1 
ECos2GP471E 0 
ECOS2GP561E 


ECOS2GP470B C1 | 


Cap. 
(pF) 


Size (mm) 
DxL 


Size (mm) 


DxL 


Aluminum Electrolytic Capacitors 


Max. 85°C Ripple 
(Arms) 


20°C ESR 
(Q max.) 


[saome [roesonie| vzake [200 | 


385 VDC Working, 435 VDC Surge 


Max. 85°C Ripple 


(Arms) 


0.20 0.28 
0.29 0.41 
0.70 0.98 
0.70 0.98 
0.76 1.06 
0.76 1.06 
0.38 0.53 
0.83 1.16 
0.83 1.16 
0.83 1.16 
0.93 1.30 
0.93 1.30 
0.93 1.30 
0.52 0.73 
1.04 1.46 
1.04 1.46 
1.04 1.46 
1.19 1.67 
1.19 1.67 
1.19 1.67 
1.35 1.89 
1.35 1.89 
1.35 1.89 
1.55 aul 
1.55 2.17 
1.55 2.17 
1.78 2.49 
1.78 2.49 
2.01 2.81 
2.01 2.81 
2.24 3.14 


2.53 3.54 


20°C ESR 
(Q max.) 


6.028 
4 233 
2.960 
2.960 
2.438 
2.438 
2.926 
2.022 
2.022 
2.022 
1.658 
1.658 
1.658 
1.989 
1.382 
1.382 
1.382 
1.105 
1.105 
1.105 
0.921 
0.921 
0.921 
0.754 
0.754 
0.754 
0.675 
0.675 
0.553 
0.553 
0.510 
0.423 


[rake [rcs] aoe | he 


450 VDC Working, 500 VDC Surge 


2.411 
1.693 
1.184 
1.184 
0.975 
0.975 
1.170 
0.809 
0.809 
0.809 
0.663 
0.663 
0.663 
0.796 
0.553 
0.553 
0.553 
0.442 
0.442 
0.442 
0.368 
0.368 
0.368 
0.301 
0.301 
0.301 
0.270 
0.270 
0.249 
0.249 
0.255 
0.233 


Panasonic 
Part No. 


ECOS2TP470B C] 
ECOS2TP680A C1 
ECOS2TP680B C] 
ECOS2TP680C CI 
ECOS2TP820A C1] 
ECOS2TP820B CL] 
ECOS2TP101A U1 
ECOS2TP101B LI 
ECOS2TP101C O 
ECOS2TP101D 
ECOS2TP121A C1 
ECOS2TP121B C 
ECOS2TP121E CI 
ECOS2TP151B UL 
ECOS2TP151C L 
ECOS2TP151D LJ 
ECOS2TPISIE (] 
ECOS2TP181B L 
ECOS2TP181C 
ECOS2TP181D C1 
ECOS2TP221B C1 
ECOS2TP221C O 
ECOS2TP221D U 
Ecos2TP271C 
ECOS2TP271D O 
ECOS2TP271E C1 
ECOS2TP331D LU 
ECOS2TP331E 
ECOS2TP391D L 
ECOS2TP391E L 
ECOS2TP471E C1 
ECOS2TPS561E L 


Panasonic 
Part No. 


ECOS2WP330B CI 
ECOS2wP470CL) 
ECOS2WP560A CL] 
ECOS2WP560B L 
ECOS2WP680A CL 
ECOS2WP680B LI 
ECOS2WPE80C LI 
ECOS2WP820A C1] 
ECOS2WP820B CL] 
ECOS2WP820C LC] 
ECOS2WP101B C1 
ECOS2WP101C U1 
ECOS2WP101DL] 
ECOS2WP101E CJ 
ECOS2WP121B LI 
ECOS2wP121C 
ECOS2WP121D0 
ECOS2WP151B 
ECOS2wP151C 
ECOS2WP151DL 
ECOS2WP181C 
ECOS2WP181DL) 
ECOS2WP181E CI 
ECOS2wP221C U1 
ECOS2WP221DL] 
ECOS2WP221E L 
ECOS2wP271DL] 
ECOS2WP271E L 
ECOS2WP331D 
ECOS2WP331E L 
ECOS2WP391E C1] 
ECOS2wP471E L 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors 
Series: TS-HA 


@ Features 

@ Compact size (30~40% smaller than TS-NH series) 

@ Long 2000 hour life at 105j;C with high ripple current 
capability 

@ Wide range of case sizes including 20mm, low profile lengths 

@ Top vent construction 


@ Specifications b 


Rated working voltage 10 ~ 250 VDC 385 ~ 450 VDC 
Operating temperature —40 ~ +105°C —25 ~ +105°C 
Nominal capacitance 68 ~ 68000 pF 33 ~ 470pF 


Dissipation factor 
(120 Hz, +20°C) 


450 
20 


Working voltage (V):|_10 | 16 | 25 | 35 | 50 | 63 | 80 | 100 | 160 ~ 400 
Max. DF. (%) 15 


For capacitance values > 33000uF, add the value of; (rated cap. [UF] -33000 UF yg 4 
10000 uF 


Endurance 2000 hours at +105°C with maximum specified ripple current 


@ Part Number System 


~BEPOO OO w@ ooo o 7 


Common Code/ Voltage Code Series Capacitance Code Case Diameter Top Vinyl Plate 


Terminal Type 

Ca [2onm |B [somm | [25-60mm lengths | 20mm length | 
PB [2mm | E [35mm] [Al Wipe | L | Withpite 
|B | Without plate | G | Withoutplate 


@ TS-HA Standard Ratings (NOTE: Shaded listings indicate low profile products) 


Max. 1 vide ‘he on =e Max. tars} Ripple toe “i 
Size (mm wa max. Panasonic Size (mm : 2 max, Panasonic 
oxt [ v2oke [vicsowie] zone | 20mm | Pate Det" | team [vosme| v2oke | zone | Porno 
10 VDC Working, 13 VDC Surge 16 VDC Working, 20 VDC Surge 
6800 ECOS1AA682A CI ECOS1CA3328 (3 
8200 ECOS1AA822A CI : ECOSICA472E 3 
10000 ECOS1AA103A CL] ECOS1CA682A LJ 
10000 ECOS1AA103B CL ECOS1CA682B CL) 
12000 ECOS1AA123A LJ ECOSICA6820 (9 
12000 ECOS1AA123B LJ ECOS1CA822A CL) 
15000 ECOS1AA153A CI ECOS1CA822B LI 
15000 ECOS1AA153B LJ ECOS1CA103A LI 
O 
cl 
O 
C) 


| ECOS” Standard 6mm length terminal 


| ECEC | “Short” 4mm length terminal 


15000 ECOS1AA153C ECOS1CA103B L) 
18000 ECOS1AA183B ECOS1CA103C 0 
18000 ECOS1AA183C ECOSICAI03E (3 
22000 ECOS1AA223B ECOS1CA123B L 
22000 ECOS1AA223C ECOS1CA123C 0 
22000 ECOS1AA223D ECOS1CA123D 0) 


27000 
27000 
27000 
27000 
33000 
33000 
33000 
39000 
39000 
39000 
47000 
47000 
56000 
56000 
68000 


ECOS1AA273B LI 
ECOS1AA273C CI 
ECOS1AA273D CL) 
ECOS1AA273E OC 
ECOS1AA333C LI 
ECOS1AA333D CI 
ECOS1AA333E CI 
ECOS1AA393C LI 
ECOS1AA393D CI 
ECOS1AA393E C1 
ECOS1AA473D C1 
ECOS1AA473E CL) 
ECOS1AA563D C) 
ECOS1AA563E C1] 
ECOS1AA583E C1 


ECOS1CA153B LO) 
ECOS1CA153C 
ECOS1CA153D 0) 
ECOS1CA183B L) 
ECOS1CA183C LI 
ECOS1CA183D0) 
ECOS1CA183E L) 
ECOS1CA223C L) 
ECOS1CA223D 0 
ECOS1CA223E LO) 
ECOS1CA273C 
ECOS1CA273D0) 
ECOS1CA273E UL 
ECOS1CA333D LI 
ECOS1CA333E CL 
ECOS1CA393D 
ECOS1CA393E LI 
ECOS1CA473E 
ECOS1CA563E 1) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


@ TS-HA Standard Ratings (continued) 


20°C ESR 
(Q max.) 


(Arms) 
[oe [rose] aoe [20 
25 vDC Working, 32 VDC Surge 


Max. 105°C Ripple 
Arms 


Size (mm) 
DxL 


Max. 105°C Ripple 
Size (mm) (Arms) (Q max.) 
DxL_ | 120Hz |10k-BOKHz| 120Hz | 20kHZ | 
50 VDC Working, 63 VDC Surge 
oP 10d | 0266 | 
3 

1.73 
1.73 
1.96 
1.96 

161 
2.07 
2.07 
2.07 
2.30 
2.30 
1,96 
2.53 
2.53 
2.53 
2.88 
2.88 
2.88 
2.88 
3.22 
3.22 
3.22 
3.22 
3.80 
3.80 
3.80 
4.14 
4.14 
4.60 
460 


Panasonic 
Part No. 


ECOSTEA2208 (1 


ECOSTEAS320 C 


ECOS1EA472A LJ 
ECOS1EA472B CL 


ECOSTEA472D () 


ECOS1EA562A LJ 
ECOS1EA562B CL] 
ECOS1EA682A LJ 
ECOS1EA682B LJ 
ECOS1EA682C LI 
ECOSTEAGB2E [I 
ECOS1EA822B C1 
ECOS1EA822C CL 
ECOS1EA822D 
ECOS1EA103B CL 
ECOS1EA103C LC 
ECOS1EA103D CJ 
ECOS1EA123B LJ 
ECOS1EA123C LU 
ECOS1EA123D LJ 
ECOS1EA123E C1 
ECOS1EA153C CJ 
ECOS1EA153D LJ 
ECOS1EA153E CJ 
ECOS1EA183C C1 
ECOS1EA183D LJ 
ECOS1EA183E LJ 
ECOS1EA223D LC 
ECOS1EA223E LI 
ECOS1EA273E LC 
ECOS1EA333E CL] 


Panasonic 
Part No. 


~ ECOSTHAT02B CI 
ECOSIHA1S2C C1 


ECOS1HA182A CL] 
ECOS1HA182B CL] 
ECOS1HA222A LJ 
ECOS1HA222B LJ 


ECOSTHA2220 C1 


ECOS1HA272A CL] 
ECOS1HA272B CL] 
ECOS1HA272C 
ECOS1HA332B LC] 
ECOS1HA332C LJ 
ECOS1HA332E Ci 
ECOS1HA392B CL] 
ECOS1HA392C LJ 
ECOS1HA392D LI 
ECOS1HA472B LC 
ECOS1HA472C L 
ECOS1HA472D C1 
ECOS1HA472E C1 
ECOS1HA562B LC 
ECOS1HA562C LJ 
ECOS1HAS62D C1 
ECOS1HAS62E L 
ECOS1HA682C LI 
ECOS1HA682D CL] 
ECOS1HA682E LJ 
ECOS1HA822D CL] 
ECOS1HA822E CL] 
ECOS1HA103D L 
ECOS1HA103E CL] 


Max. 105° C Ripple 


Max. 105°C Ripple ie =i 
Q max. 
[aoe [rms] eos [aon 


63 VDC Working, 79 VDC Surge 


Aluminum Electrolytic Capacitors 


Panasonic 
Part No. 


ECOSIVA152B (1) 
ECOSIVA2220 (1 
ECOS1VA332A LI 
ECOS1VA332B CL) 
ECOS1VA332D (1 
ECOS1VA392A CI 
ECOS1VA392B C1 
ECOS1VA472A CI 
ECOS1VA472B LI 
ECOS1VA472C LI 
ECOSIVA472E C1 
ECOS1VA562B CI 
ECOS1VA562C CL 
ECOS1VA562D CJ 
ECOS1VA682B C1 
ECOS1VA682C LI 
ECOS1VA682D CJ 
ECOS1VA822B C1 
ECOS1VA822C CL 
ECOS1VA822D CL] 
ECOS1VA822E C] 
ECOS1VA103C C1 
ECOS1VA103D C1 
ECOS1VA103E LJ 
ECOS1VA123C LC 
ECOS1VA123D O 
ECOS1VA123E C1 
ECOS1VA153D L) 
ECOS1VA153E LC 
ECOS1VA183E C1 
ECOS1VA223E CI 


Panasonic 
Part No. 


ECOS1JA681B CJ 
ECOS1JA102C (1) 
ECOS1JA122A CI 
ECOS1JA122B 
ECOS1JA152A 
ECOS1JA152B 
ECOSIJA152D C) 
ECOS1JA182A CJ 
ECOS1JA182B CJ 
ECOS1JA182C C 
ECOS1JA222B C1 
ECOS1JA2220 O 
ECOS1JA222E (] 
ECOS1JA272B LI 
ECOS1JA272C CJ 
ECOS1JA272D 
ECOS1JA332B 
ECOS1JA332C 
ECOS1JA332D 
ECOS1JA332E 
ECOS1JA392C 
ECOS1JA392D 
ECOS1JA392E 
ECOS1JA472C 
ECOS1JA472D 
ECOS1JA472E 
ECOS1JA562D 
ECOS1JA562E 
ECOS1JA682D LI 
ECOS1JA682E C1 
ECOS1JA822E CI 
ECOS1JA103E LO 


1Ol 


JOO OOOOOOOOoOoOO00 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 
@ TS-HA Standard Ratings (continued) 


Max. 105° C Ripple 20°C ESR 
Size (mm) (Arms) (Q max.) 


80 VDC Working, 100 VDC Surge 


Aluminum Electrolytic Capacitors 


Max. 105°C Ripple 20°C ESR 
(Arms) (Q max.) 


10k-50kHz 
100 VDC Working, 125 VDC Surge 


Panasonic 
Part No. 


Panasonic Cap. | Size (mm) 


Part No. ( DxL 


82 


Size (mm) 
DxL 


Max. 105°C Ripple 
(Arms) 


20°C ESR 
(Q max.) 


eae [soso] seoke | 2h 


160 VDC Working, 200 VDC Surge 


ECOS1KA4718 
ECOSIKA681C CI 
ECOS1KA821A LI 
ECOS1KA821B C1 
ECOS1KA102A C1 
ECOS1KA102B 
ECOS1KA102C 
ECOSIKA102D (J 
ECOS1KA122A LJ 
ECOS1KA122B CJ 
ECOS1KA122C C1 
ECOS1KA152B C1 
ECOS1KA152C C1 
ECOSIKA152E () 
ECOS1KA182B C1 
ECOS1KA182C C1 
ECOS1KA182D C1 
ECOS1KA222B C1 
ECOS1KA222C CI 
ECOS1KA222D C1 
ECOS1KA222E C1] 
ECOS1KA272C0 CL 
ECOS1KA272D 0 
ECOS1KA272E CL 
ECOS1KA3320 CO 
ECOS1KA332D CJ 
ECOS1KA332E C1] 


ECOS1KA392D LI 


ECOS1KA392E LI 
ECOS1KA472D C 
ECOS1KA472E C1 
ECOS1KA562E CI 


ECOS1KA682E LI 


Panasonic 
Part No. 


ECOS2CA151B 
ECOS2CA221A 
ECOS2CA221C 
ECOS2CA271A 
ECOS2CA271B 
ECOS2CA331A 
ECOS2CA331B 
ECOS2CA331D 
ECOS2CA391A 
ECOS2CA391B 
ECOS2CA391C 
ECOS2CA471B C1 
ECOS2CA4710 C1 
ECOS2CA471E 
ECOS2CA561B U 
ECOS2CA561C LJ 
ECOS2CA561D C1 
ECOS2CA681B CL 
ECOS2CA681C 
ECOS2CA681D 
ECOS2CA821C 
ECOS2CA821D 
ECOS2CA102C 
ECOS2CA102D 
ECOS2CA122C 
ECOS2CA122D 
ECOS2CA152D 
ECOS2CA152E UJ 
ECOS2CA182D C1 
ECOS2CA182E 
ECOS2CA222E CI 


OOOOUOOOL 


Size (mm) 


Max. 105° C Ripple 20°C ESR 
(Arms) (Q max.) 


Tyee [sicsoe| eos [ami 


200 VDC Working, 250 VDC Surge 


ECOS2AA3318 O 
ECOS2AA471€ CI 
ECOS2AA561A C] 
ECOS2AA561B CI 
ECOS2AA5810 C1 
ECOS2AA821A LJ 
ECOS2AA821B CL) 
ECOS2AA821C CI 
ECOS2AA102A CI 
ECOS2AA102B CI 
ECOS2AA102C CI 
ECOS2AA102E 1 
ECOS2AA122B CL) 
ECOS2AA122C LF) 
ECOS2AA122D LI 
ECOS2AA152B CL) 
ECOS2AA152C LI 
ECOS2AA152D CL] 
ECOS2AA152E LC 
ECOS2AA182C LI 
ECOS2AA182D L] 
ECOS2AA182E CI 
ECOS2AA2220 CL) 
ECOS2AA222D LC 
ECOS2AA222E LI 
ECOS2AA272D LJ 
ECOS2AA272E LI 
ECOS2AA332D LJ 
ECOS2AA332E LI 
ECOS2AA392E LJ 
ECOS2AA472E CI 


Panasonic 
Part No. 


ECOS2DA101B 
ECOS2DA151C C1 
ECOS2DA221A C 
ECOS2DA221B LI 
ECOS2DA221D 
ECOS2DA271A CL) 
ECOS2DA271B 
ECOS2DA271C O 
ECOS2DA331A C1 
ECOS2DA331B U 
ECOS2DA331C CF 
ECOS2DA331E C1 
ECOS2DA391B C1 
ECOS2DA391C CI 
ECOS2DA391D CL) 
ECOS2DA471B C) 
ECOS2DA471C F 
ECOS2DA471D LC 
ECOS2DA5618 CL 
ECOS2DA561C CI 
ECOS2DA561D CF 
ECOS2DA681C LI 
ECOS2DA681D LF) 
ECOS2DA821C L 
ECOS2DA821D CI 
ECOS2DA821E LI 
ECOS2DA102D CO) 
ECOS2DA102E C1 
ECOS2DA122D Li 
ECOS2DA122E CI 
ECOS2DA152E CO) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


@ TS-HA Standard Ratings (continued) 


Max. 105°C Ripple 


20°C ESR 20°C ESR 


Max. oa he Sa 


Si (Arms) (Q max.) : ; (Q max.) 
‘Oxt | eon [rocsowe) eon [ame | Panna. S500" eae [roan] eae | 2a 


250 voc working, 300 Le! if Sara, 385 vb¢ baednee | 435 voc Surge 
ne | Ecos2easeoB OQ ff 33] 

— -ECOS2EAISID © 
ECOS2EA181A C1 
ECOS2EA181B LC] 
ECOS2EA181C C1 
ECOS2EA221A CL 
ECOS2EA221B CO 
ECOS2EA221C LJ 

| ECOSZEAQ21E 
ECOS2EA271B C 
ECOS2EA271C O 
ECOS2EA271D C1 
ECOS2EA331B C1) 
ECOS2EA331C CI 
ECOS2EA331D LJ 
ECOS2EA391B CI 
ECOS2EA391C CL 
ECOS2EA391D LC 
ECOS2EA471C C1 
ECOS2EA471D C1 
ECOS2EA471E 
ECOS2EA561C 
ECOS2EA561D 
ECOS2EA561E 
ECOS2EA681D 
ECOS2EA681E C1 
ECOS2EA821D C1 
ECOS2EA821E U1 
ECOS2EA102E 
ECOS2EA122E 


0 
CO 
0 
O 
O 


Max. a b — 20°C ESR Max.105°C Ripple 20°C ESR 
Size (mm) ama) Panasonic Size (mm) (Arms) (Q max.) 


DxL Part No. DxL 


[ee [ssn] aoe [2a | 


450 VDC Working, 500 VDC Surge 


arose] eo [ 20 


400 VDC Soe, 450 VDC ls 
58 | ECSeGAs908 
- ECOS2GA4700 0 
ECOS2GA560A CL 
ECOS2GA560B CL) 
ECOS2GA680A LI 
ECOS2GA680B LI 
ECOS2GA680C LI 
ECOS2GA6800 C) 
ECOS2GA820A CL) 
ECOS2GA820B CL] 
ECOS2GA820C L 
ECOS2GA101B 
ECOS2GA101C 0 
ECOS2GAIOIE 
ECOS2GA121B 0 
ECOS2GA121C 
ECOS2GA121D 
ECOS2GA151B LF) 
ECOS2GA151C OI 
ECOS2GA151D LF) 
ECOS2GA181C O 
ECOS2GA181D C1 
ECOS2GA181E O 
ECOS2GA221C O 
ECOS2GA221D 
ECOS2GA221E 
ECOS2GA271D 0 
ECOS2GA271E O 
ECOS2GA331D LF 
ECOS2GA331E O 
ECOS2GA391E C1 
ECOS2GA471E O 


Aluminum Electrolytic Capacitors 


Panasonic 


~ ECOS2TAS5OA C)~ 


ECOS2TA550B C1 
ECOS2TA680A CI 
ECOS2TA680B CI 
ECOS2TA680C 
ECOSZTASBOD 
ECOS2TA820A C1 
ECOS2TA820B C1 
Ecos2TAs20c 
ECOS2TA101B O 
Ecos2Taioic O 


— ECOSZTAIOIE 


ECOS2TA121B LI) 
ECOS2TA121C O 
ECOS2TA151B C1 
ECOS2TA151C O 
ECOS2TA151D CO 
ECOS2TA181C CF 
ECOS2TA181D O 
ECOS2TA181E OC 
ECOS2TA221C 
ECOS2TA221D C1 
ECOS2TA221E CL 
ECOS2TA271D O 
ECOS2TA271E O 
ECOS2TA331D O 
ECOS2TA331E O 
ECOS2TA391E LJ 
ECOS2TA471E O 


Panasonic 
Part No. 


ECOS2WAS60B L 
ECOS2WA680B LI 
ECOS2WA680C LI 
ECOS2WA820B CL 
ECOS2WA101B CL) 
ECOS2WA101C 0) 
ECOS2WA101D 
ECOS2WA121B L 
ECOS2WA121C 
ECOS2WA151B LJ 
ECOS2WA151C C 
ECOS2WA151D L) 
ECOS2WA151E CL) 
ECOS2WA181C CI 
ECOS2WA181D C 
ECOS2WA2210 CI 
ECOS2WA221D L) 
ECOS2WA221E O 
ECOS2WA271D LO) 
ECOS2WA271E LO 
ECOS2WA331D 
ECOS2WA331E CL 
ECOS2WA391E CI 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


Aluminum Electrolytic Capacitors 


Series: TS-H B 


@ Features 
@ Very compact size (20~25% smaller than TS-HA 


series) 
@ Long 2000 life at 105°C with high ripple current 


capability 
@® Top vent construction 


— Specifications 


Rated working voltage 160 ~ 250 VDC 385 ~ 450 VDC 
Operating temperature —40 ~ +105°C -25 ~ +105°C 
Nominal capacitance 330 ~ 2700 UF 82 ~ 560 LF 


Dissipation factor 


(120 Hz, +20°C) Working voltage (V): 


Max. D.F. (%): 


160 ~ 400 450 
15 20 


2000 hours at +105°C with maximum specified ripple current 


Endurance 


@ Part Number System 


—eOO OO & OOo 


Common Code/ Voltage Code Series Capacitance Code 
Terminal Type 


| ECOS | Standard 6mm length terminal 
| ECEC | “Short” 4mm length terminal 


[| 


Top Vinyl! Plate 


[| 


Case Diamete 


a [20mm | 0 [30mm 
FB | 2anm [| 3mm | 
Fe [2m 


A | With plate 


|B | Without plate 


@ TS-HB Standard Ratings 


Max. 105°C Ripple 20°C ESR 
(Arms) (Q max.) 


[yaa [ics] aoe | ame | 


160 VDC Working, 200 VDC Surge 


Max. 105° C Ripple 20°C ESR 
(Arms) (Q max.) 


[yeaa [soso] teak | 2 


200 VDC Working, 250 VDC Surge 


Panasonic 
Part No. 


Size (mm) 
DxL 


Size (mm) 
DxL 


22 x 30 
22 x 35 
22 x 40 
25 x 30 
22 x 45 
25 ¥35 
22 x 50 
25 x 40 
30 x 30 
35 x 25 
25 x 45 
30 x 35 
35 x 30 
30 x 40 
35 x 30 
30 x 45 
35 x 35 
35 x 45 
35 x 50 


ECOS2CB471B 
ECOS2CB561B 
ECOS2CB681B 
ECOS2CB681C 
ECOS2CB821B 
ECOS2CB821C 
ECOS2CB102B 
ECOS2CB102C 
ECOS2CB102D 
ECOS2CB102E 
ECOS2CB122C 
ECOS2CB122D L) 
ECOS2CB122E 
ECOS2CB152D LJ 
ECOS2CB152E 
ECOS2CB182D 
ECOS2CB182E C1] 
ECOS2CB222E LJ 
ECOS2CB272E LI 


Fg STS RECT RRR RSE SS a GES SH eS RPDS Aa GTS Ya TS BPE SSRN ER Se A SE EE I TE PETIT BETIS 


Panasonic 
Part No. 


ECOS2DB391B 
ECOS2DB391C 
ECOS2DB471B 
ECOS2DB471C 
ECOS2DB561B 
ECOS2DB561C LJ 
ECOS2DB561D 
ECOS2DB681B C) 
ECOS2DB681C O 
ECOS2DB821C 
ECOS2DB821D 
ECOS2DB821E 
ECOS2DB102C 
ECOS2DB102D 
ECOS2DB102E 
ECOS2DB122D 
ECOS2DB122E 
ECOS2DB152D 
ECOS2DB152E 
ECOS2DB182E 
ECOS2DB222E 


O 
O 
O 
O 
O 


OOOOO0O0000000 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


@ TS-HB Standard Ratings (continued) 


Size (mm) 
DxL 


Size (mm) 
DxL 


Max. 105°C Ripple 20°C ESR 
(Arms) (Q max.) 


[seve [sine] ame [20 


250 VDC Working, 300 VDC Surge 


Max. 105°C Ripple 20°C ESR 
(Arms) (Q max.) 


[zoe [soso] seoke | 2h 


400 VDC Working, 450 VDC Surge 


Panasonic 
Part No. 


ECOS2EB331C LJ 
ECOS2EB391D C1 
ECOS2EB471B C1 
ECOS2EB471C CL 
ECOS2EB471D 0 
ECOS2EB561C L 
ECOS2EB561E C1 
ECOS2EB681C CL 
ECOS2EB681D CL 
ECOS2EB681E LI 
ECOS2EB821D L 
ECOS2EB821E CL 
ECOS2EB102D L 
ECOS2EB102E C1 
ECOS2EB122E 
ECOS2EB152E C1 


Panasonic 
Part No. 


ECOS2GB820B 
ECOS2GB101B 
ECOS2GB101C 
ECOS2GB121B 
ECOS2GB121C 
ECOS2GB151B 
ECOS2GB151C O 
ECOS2GB151D 
ECOS2GB181B C1 
ECOS2GB181C OJ 
ECOS2GB181D L 
ECOS2GB221C O 
ECOS2GB221D 
ECOS2GB221E L 
ECOS2GB271C 
ECOS2GB271D 
ECOS2GB271E LO 
ECOS2GB331D 0 
ECOS2GB331E OJ 
ECOS2GB391D LJ 
ECOS2GB391E OJ 
ECOS2GB471E LI 
ECOS2GB561E CJ 


O 
O 
CO 
O 
CO 
O 


Size (mm) 
DxL 


Size (mm) 
DxL 


Aluminum Electrolytic Capacitors 


Max.105°C Ripple 
(Arms) 


20°C ESR 
(Q max.) 


[ze [soso] vzake | 2m 


385 VDC Working, 435 VDC Surge 


Max. 105°C Ripple 
(Arms) 


20°C ESR 
(Q max.) 


Trane [soso] eon | 2 


450 VDC Working, 500 VDC Surge 


Panasonic 
Part No. 


ECOS2TB820B CI 
ECOS2TB101B 
ECOS2TB101C O 
ECOS2TB121B LI 
ECOS2TB151B CI 
ECOS2TB151C 
ECOS2TB181D 
ECOS2TB221D 
ECOS2TB221E 
ECOS2TB271C 
ECOS2TB271E 
ECOS2TB331D 
ECOS2TB331E 
ECOS2TB391D 
ECOS2TB471E 
ECOS2TBS61E 


TOoooaoeaoeoo 


Panasonic 
Part No. 


ECOS2WB820B LI 
ECOS2WB101B L) 
ECOS2WB101C CL 
ECOS2WB121B LI 
ECOS2WB121C LI 
ECOS2WB151B CI 
ECOS2WB151C LI 
ECOS2WB151D L) 
ECOS2WB181C LC) 
ECOS2WB181D CI 
ECOS2WB221C L 
ECOS2WB221D L 
ECOS2WB271D L 
ECOS2WB271E LI 
ECOS2WB331D LI 

O 

O 


ECOS2WB331E 
ECOS2WB391E 
ECOS2WB471E LI 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Aluminum Electrolytic Capacitors/XB 


Aluminum Electrolytic Capacitors 
(Type Snap-in Series XB) 


Series: XB 
type: TS (Snap-in) 


Long life 


@ Features 

@ Lifetime: 105 °C 7000 h 

@ Snap-in terminals 

@ 40 to 60 % smaller than series TS-NXA 


M Recommended Applications 
@ Smoothing circuits, AC adaptor, Inverter lighting 
system 


@ Specifications 


Capacitance Tolerance +20 % (120 Hz/+20 °C) 


3+CV (WA) max. after 5 minutes application of rated working voltage at +20 °C. 


DC Leakage Current 
adie C: Capacitance(uF)  V: WV. (V.DC) 


Dissipation Factor 0.15 max. (120 Hz/+20 °C) 


Frequency Correction Frequency (Hz) | 50 | 60 | 100 120 
Factor for Ripple Current F. 0.95 | 1.00 


After 7000 hours application of DC voltage with specifiedri pple current ( <rated DC work- 
ing voltage) at +105 °C, the capacitor shall meet the following limits. 


Endurance 
Capacitance change | +20 % of initial measured value 
D.F. < 200 % of initial specified value 
DC leakage current < Initial specified value 
hale Lit After storage for 1000 hours at +105 °C with no voltage applied, the capacitor shall 
elf Life 


meet the specified limits for "Endurance' . 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
86 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Aluminum Electrolytic Capacitors/XB 


@ Explanation of Part Numbers 


eee ees 


Product Code Series Code R.W. Voltage Code N.Capacitance Code —_ Style-Dia. Option 


26 [aw 


W.V. code Standard terminal type | Short terminal type 


22 H 


25 


Dia.(mm) 


Without P.V.C. plate 


With P.V.C. plate 


@ Dimensions in mm (not to scale) 


@Standard terminal type 
Terminal 


t=0. 
(10.0) 2-@2.0+0.1 10.0+0.1 ( 0.8) 


Polarity bar P.V.C. sleeve 


a in 


1.5-0.2 


L+2.0 max. @D+1.0 max. Tepefsoin 


Recommended PWB piercing plan 


@Short terminal type 
eu) dea Terminal 


(t = 0.8) 


Polaritybar  P.V.C. sleeve (10.0) 2-@2.0+0.1 10.0-0.1 


1.5+0.2 


L+2.0 max. Top of spin 


Recommended PWB piercing plan 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 87 


Panasonic Aluminum Electrolytic Capacitors/XB 


w Standard Products 


Specification NinPackagngQy 
i | (Standard Terminals) | (Short Terminals) 
Terminal Length | Terminal Length 


6.3mm 4.0mm 


(A) 


m7 
560 


520 
i000 
1800 

op 


High temperature Load Life test : 105 °C 7000h 

Terminal Pitch : 10mm 

When capacitors of 35x45L and 035x50L are mounted on PWB, reinforce them with mounting clamp or 
adhesives.(Avoid using adhesives including halogenated compositions.) 


AAS DE SE A DLE EE REE LE EN SOS OS LIE SIS SE NES SI ST LTS WEE SE PT SAE ES es Pe PY SR TN OT ET 
Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Aluminum Electrolytic Capacitors/XB 


+2 Standard Products 


< 


(Short Terminals) 
Terminal Length Terminal Length 
6.3mm 4.0mm 


(PCS) 
100 
100 
100 
100 
100 
100 
100 
100 


28 
[22 
[25 


reece eee ee 
[25 | 25 | 09 | 015 | eetxezeteic [eerxeccieiy | 200 

22 

25 

25 


2 
2 
2 
z 
2 
2 
2 
20 
20 


00 
00 
00 
00 
00 
00 
00 
00 

0 
00 

0 
00 


270 
30 


EETXB2E331B | EETXB2E331H 
EETXB2E331C_| EETXB2E331J 
| 25 | 4.2 | 0.15 | EETXB2E331D_| EETXB2E331K 


High temperature Load Life test : 105 °C 7000h 

Terminal Pitch : 10mm 

When capacitors of 935x45L and o35x50L are mounted on PWB, reinforce them with mounting clamp or 
adhesives.(Avoid using adhesives including halogenated compositions.) 


3 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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‘ Panasonic Aluminum Electrolytic Capacitors/XB 


m Standard Products 


Specification 


: Di Length D (Standard Terminals) | (Short Terminals) 
(mm) | (mm) 


a. 
(A) 
390 EETXB2E391B | EETXB2E391H 2 
5 


J 


in PackagingQ' 


Terminal Length | Terminal Length 
6.3mm 4.0mm (PCS) 


| 

, 

T120 

Tico [22 [30 | 0.69] 0.15 [eerxeari018 | EeTxB2F101H | 200 
200 
00 


i. 
30 
EETKB2E3010_| EETXB2ESOHJ 
470 EETKB2E47 10_| EETXB2E47IV 
1.40] 0.15 | EETXB2E471D | EETXB2E471K 
1, 
1, 00 


20 
315 100 
270 
40} 0.15 | 
ie 


0.15 | EETXB2F271D | EETXB2F271K 100 
EETXB2F271E | EETXB2F271L 100 


330 2 
100 

390 

470 

Lioof 22 | 30 | oss] 015 [eerxpaviois Leerxseavioin | 200 


High temperature Load Life test : 105 °C 7000h 

Terminal Pitch : 10mm 

When capacitors of 035x45L and 635x50L are mounted on PWB, reinforce them with mounting clamp or 
adhesives.(Avoid using adhesives including halogenated composition.) 
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Panasonic Aluminum Electrolytic Capacitors/XB 


m Standard Products 


Specification | Pant No. WnPackagng0 


Dia. Length .F. | (Standard Terminals) | (Short Terminals) 


<— 


6.3mm 4.0mm 


) 
Proof 25 | 25 [06s | O78 | EETKBAVTOIS | EETKEAVION 


200 
200 
EETXB2V121C_ | EETXB2V121J 200 

150 EETXB2V151B. | EETXB2V151H 200 

25 0.82 EETXB2V151C | EETXB2V151J 200 
00 
00 
00 
00 
00 


D 
4 Terminal Length | Terminal Length 


(PCS 


e 


E 
NO 
oe) 
sla 
E 
~S 
on 
oO 
=k 
On 
Mm 
Mm 
4 
x< 
@ 
NO 
< 
ine) 
— 
108) 
Mm 
mM 
4 
x< 
us) 
NM 
< 
—s 
NO 
ale 


wo 
oO 
(ee) 
E 


220 


35 


1,0 
350 1.0 


EETXB2V221C | EETXB2V221J 2 


oO 


270 


oO 


130 100 
7 
[25 [30 | 6a | 015 [eerxe2Gio10 [EETxB2GION | 


E 
on) 


400 
100 

180| 25 | 45 [090 | 0.15 | EETXB2G181C | EETXB2G181J | 

| 30 | 35 | 0.90 | 0.15 | EETXB2G181D | EETXB2G181K | _100 

| 35 | 25 | 0.90 | 0.15 | EETXB2G181E | EETXB2G181L | 100 

220 

100 

100 

270 0.15 100 

100 


High temperature Load Life test : 105 °C 7000h 

Terminal Pitch : 10mm 

When capacitors of 035x45L and 35x50L are mounted on PWB, reinforce them with mounting clamp or 
adhesives.(Avoid using adhesives including halogenated compositions.) 


100 


Z 
2 
2 


200 
200 
200 
200 
200 
200 

00 
200 

00 
200 

00 
200 
200 
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Panasonic Aluminum Electrolytic Capacitors/XB 


m Standard Products 


(Short Terminals) 


Terminal Length Terminal Length 
6.3mm 4.0mm 


50 


a0 
501.40) 05 
2 


High temperature Load Life test : 105 °C 7000h 

Terminal Pitch : 10mm 

When capacitors of 935x45L and 35x50L are mounted on PWB, reinforce them with mounting clamp or 
adhesives.(Avoid using adhesives including halogenated compositions.) 
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Panasonic 
Series: T-U P 


Aluminum Electrolytic Capacitors 


@ Features 

@ 4-terminal mounting provides stability and keyed 
polarity 

@ Replaces T-U series with higher capacitance and 
ripple current per case size 

@® General purpose rated at 85 C, 2000 hour endurance 


@ 35 and 40mm diameter case sizes up to 80mm in 


length 
@ Top vent construction 
@ Specifications 
Rated working voltage 16 ~ 250 VDC 350 ~ 450 VDC 
Operating temperature -40 ~ +85 C -25 ~+85C 
Nominal capacitance 1500 ~ 120000 pF 470 ~ 1880 uF 
Endurance 2000 hours at + 85 C with maximum specified ripple current 


@ T-UP Standard Ratings 


Max. 85 C Ripple 
(Arms) 120 Hz 
ome [ saesonie | eon) 
16 VDC Working, 20 VDC Surge 
68000 ECET1CP683EA ! ; ECET1EP473EA 
82000 ECET1CP823EA ECETIEP563EA 
82000 ECET1CP823FA ECET1EP563FA 
100000 ; ; ECETICP104EA ECETIEP683EA 
100000 ; d ECET1CP104FA ; ECET1EP683FA 
120000 ; E ECET1CP124FA j ECET1EP104FA 


Max. 85 C Ripple Max.20C 


Size (mm) 120 Hz Panasonic 
ESR (Q) Part No 


Max. 20C 


Size (mm) 
DxL 


Panasonic 


ECETIVP333EA 


ECETIHP223EA 


ECET1VP393EA ECETIHP273EA 
ECETIVP393FA ECET1HP273FA 
ECET1VP473EA ECETIHP333EA 
ECET1VP473FA ECET1HP333FA 


ECET1VP563FA 


ECETIJP123EA 
ECET1JUP153EA 
ECETIJP153FA 
ECET1JUP183EA 
ECET1JUP183FA 
ECET1JP273FA 


ECETIHP393FA 


ECET1KP822EA 
ECET1KP103EA 
ECETIKP103FA 
ECET1KP123EA 
ECETIKP123FA 
ECETIKP153FA 


ECET2AP682EA ECET2DP222EA 
ECET2AP822EA ECET2DP272EA 
ECET2AP822FA ECET2DP272FA 
ECET2AP103EA ECET2DP332EA 
ECET2AP103FA ECET2DP332FA 


ECET2AP123FA 


ECET2EP152EA 
ECET2EP182EA 
ECET2EP182FA 
ECET2EP222EA 
ECET2EP222FA 
ECET2EP332FA 


ECET2GP561EA 


ECET2DP472FA 


ECET2VP681EA 
ECET2VP102EA 
ECET2VP102FA 


ECET2VP122EA 
ECET2VP122FA 
ECET2VP182FA 


ECET2WP471EA 


ECET2GP821EA ECET2WPS61EA 
ECET2GP821FA ECET2WP681FA 
ECET2GP122EA ECET2WP821EA 
ECET2GP122FA ECET2WP821FA 


ECET2GP152FA 


ECET2WP122FA 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Aluminum Electrolytic Capacitors 
Series: T-HA 


@ Features 

4-terminal mounting provides stability and keyed 
polarity 

Replaces T-NHE series with higher capacitance and 
ripple current per case size 

Industrial grade with 2000 hour endurance at 105°C 


35 and 40mm diameter case sizes up to 80mm in 
length 
Top vent construction 


@ Specifications 


Rated working voltage 16 ~ 250 VDC 350 ~ 450 VDC 
Operating temperatur —40 ~ +105° C —25 ~ +105°C 
Nominal capacitance 1200 ~ 120000 uF 470 ~ 1500 uF 
Endurance 2000 hours at +105°C with maximum specified ripple current 


@ T-HA Standard Ratings 


Max. 105°C Ripple 
(Arms) 120 Hz 


| 120Hz — | 10k-S0kHz ESR (Q) 


16 VDC Working, 20 VDC Surge 


Max. 105°C Ripple 


Max. 20°C Max. 20°C 
Size (mm) (Arms) 120 Hz Panasonic 


DxL 10k-50kHz ESR (Q) Part No. 


Panasonic 
Part No. 


Size (mm) 
DxL 


25 VDC Working, 32 VDC Surge 


ECETICAS63EA ECET1EA333EA 
ECET1CA683EA ECETIEA473EA 
ECET1CA683FA ECETIEA473FA 
ECET1CA823FA ECET1EAS63EA 
ECETICA104EA ECETIEAS63FA 
ECETICA124FA ECETIEA823FA 


35 VDC Working, 44 VDC Surge 
ECET1VA223EA 
ECET1VA273EA 
ECET1VA273FA 
ECET1VA333FA 
ECET1VA393EA 
ECET1VA473FA 


ECETIHA1S3EA 
ECETIHA183EA 
ECETIHA223FA 
ECET1HA273EA 
ECET1HA273FA 
ECET1HA393FA 


63 VDC Working, 79 VDC Surge 


ECET1JA153EA ECET1KA822EA 
ECETIJA153FA ECET1KA822FA 
ECET1JA183EA ECET1KA103EA 
ECETIJA183FA ECETIKA103FA 
ECET1JA273FA ECETIKA153FA 


100 VDC Working, 125 VDC Surge 


ECET2AA472EA ECET2DA222EA 


ECET2AA562EA ECET2DA272EA 
ECET2AA682FA ECET2DA272FA 
ECET2AA822EA ECET2DA332EA 
ECET2AA822FA ECET2DA332FA 


ECET2AA123FA ECET2DA472FA 


250 VDC Working, 300 VDC Surge 


ECET2EA122EA ECET2VA681EA 


ECET2EA152EA ECET2VA821EA 
ECET2EA182FA ECET2VA821FA 
ECET2EA222EA ECET2VA122EA 
ECET2EA222FA ECET2VA122FA 


ECET2EA332FA 


ECET2VA152FA 
400 VDC Working, 450 VDC Surge 


| 
| 
| 
| 
ECET1JA123EA ECET1KA682EA 
| 
| 
| 


ECET2GA561EA ECET2WA471EA 
ECET2GA681FA ECET2WAS61EA 
ECET2GA821EA ECET2WAS61FA 
ECET2GA102EA ECET2WA821EA 
ECET2GA102FA ECET2WA681FA 
ECET2GA122FA ECET2WA102FA 
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. Specialty Polymer 
Panasonic Aluminum Electrolytic Capacitors 


Specialty Polymer Aluminum Electrolytic Capacitors (SP CAP) 


We chose a specialty polymer with high electric conductivity, 
even at high temperature, and developed an original method 

to form it on aluminum oxide layers that has enabled the mass 
production of specialty polymer aluminum electrolytic chip 


Capacitors. 

@ What is a specialty polymer M@ Features of the SP Cap 
Specialty polymer is a so called plastic that carries SP Cap posseses several features while maintain- 
electricity as if it were metal and posseses higher ing large capacity of electrolytic capacitor. 


electric conductivity by 100 to 10000 compared 
with several electrolytes used in conventional 
electrolytic capacitors. 


HM Recommended Application 


@ Low impedance characteristics were implemented 
at high frequencies (10 kHz to 10 MHz) 
@DC-DC Converters @ High ripple current due to reduced ESR 

@ Video Camera 

@ Electronic Office Equipment, 
e.g. notebook type personal 
computer 

@LCD driver 

@ Communication Equipment, 
e.g. PBX 

@ Digital Equipment for Automo- 
bile 

@ Equipment for motor applica- 
tions 


Application Circuit Applied Equipment 
Smoothing Circuit 
of Power Supply 
and 

Noise-limitter 


8 V8.2 UF 
(+20 ~ +105 °C) 


Aluminium electrolytic 
capacitor 


Tantalum electrolyti 
aa i capacitor ._ | 


Organic semiconductor(TCNO hs =<} 


SP Cap(2 terminal 


SP Cap(4 terminal) 
Ceramic (F) \) 


1k 10 k 100 k 1 2 
Frequency(Hz) Sine wave ripple current (Ar.m.s.) 


— 
G 
~— 
o 
O 
Cc 
oO 
xe) 
® 
Q 
= 


Heat generated by ripple current (°C) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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e Specialty Polymer 
Panasonic Aluminum Electrolytic Capacitors 


2. Stable capacitance and impedance against 
temperature changes 


1M 
Tantalum electrolytic capacitor _ i rT] LET 
Organic semiconductor(TCNQ) . 


--———"- Aluminium electrolytic 


Impedance 


20 
+20 


Temperature(°C) 


Temperature 


3. Superior endurance characteristics at high 
temperature owing to solid electrolyte 


at 105 °C load at 105 °C load 


Aluminium electrolytic 
capacitor (¢6.3) 


Leakage current(yA) 


1000 
Time (h) 


oscilloscope 


4194A IMPEDNCE/GAIN-PHASE ANALYZER (YHP) 


Aluminium electrolytic Capacitor ; ; : . 
1000uF 6 10X16L Tantalum electrolytic Capacitor 47pF 


7.3X4.3X2.8 


Organic semiconductor capacitor 22uF 


jr SP Cap 8, 2uF (2-terminal) 


7.3X4.3X1.8 


ea SP Cap 8, 2uF (4-terminal) 


7.9X5.3X3.3 


Decreases(dB) 


100k 200k 300k 500k 700k1M 2M 3M 5M 7M 10M 


Frequency(Hz) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Application Guidelines 


1. Circuit Design 
Ensure that operational and mounting conditions follow 
the specified conditions detailed in the catalog and 
specification sheets. 
1.1 Circuit Type 
Do not use the capacitor in time-constant or 
coupling circuits. In these types of circuit, 
electrical characteristics such as capacitance can 
change under certain environmental conditions. 
1.2 Polarity 
The speciality polymer capacitor has polarity, so be 
sure to verify the orientation of capacitor before use. 
lf reverse voltage is applied to the capacitor, it not only 
causes a short in the circuit, but also damages the 
capacitor. 
Design your circuit to eliminate the possibility of 
reverse voltage conditions. However, if you expect that 
reverse voltages may occur anyhow, please inform the 
factory. 
1.3 Voltage 
Do not apply overvoltages exceeding the rated 
voltage. Doing so increases leak current, possibly 
damaging the capacitor due to internal heating. 
Do not use capacitors by series connection for higher 
voltage use. 
Just like with tantalum capacitors, circuit resistance is 
not a major issue. However, when rush current is 
flowing, ensure the peak value of the induced voltage 
do not exceed the capacitor s rated voltage. 
1.4 Temperature 
Use at or under the rated (guaranteed) temperature. 
Operation at temperatures exceeding specifications 
causes large changes in the capacitors electrical 
properties, and deterioration that can potentially lead to 
failure. 
When calculating the operating temperature of the 
capacitor, be sure to include not only the ambient 
temperature and internal temperature of the unit, but 
also radiation from heat generating elements inside the 
unit (power transistors, resistors, etc.), and 
self-heating due to ripple current. 
1.5 Ripple Current 
Do not apply ripple current exceeding the capacitor s 
specified value. Excessive ripple current results in high 
internal heat generation, causing capacitor 
failure. 
Make sure that the sum of the DC voltage and the peak 
value of the induced voltage by allowable ripple current 
does not exceed the rated voltage. 
Even when using the capacitor under the permissible 
ripple current, a reverse voltage may occur if the DC 
bias voltage is low. 
Ripple current must be corrected for frequency. 
Use the frequency correction factor given below: 


Specialty Polymer 


Aluminum Electrolytic Capacitors 


(Frequency correction factor) 


| 10k | 06 | Frequency 
correction factor 
| 50k | 08 | (Sinewave 
“te mt current, Ambient 
temperature: 
Room tempera- 
nike to 200 


Always consider safety when designing equipment 


and circuits. Plan for worst case failure modes 

such as short circuits and open circuits which 

could occur during use. 

(1) Provide protection circuits and protection 
devices to allow safe failure modes. 

(2) Design redundant or secondary circuits where 
possible to assure continued operation in case 
of main circuit failure. 


2. Capacitor Handling Techniques 

2.1 Capacitor Insertion 

(1) Incorrect land size may cause problems with 
capacitor placement and mountability. Refer to 
the land size table for appropriate design dimensions. 

(2) Do not apply excessive force to the capacitor, since 
this can damage the electrodes and badly affect 
capacitor mountability. There is also the 
possibility of an internal short circuit, increase in 
leakage current, separation of lead wire and 
element, or damage to the capacitor body, all of 
which can badly affect the electrical performance of 
the capacitor. 

(3) Do not grab or otherwise apply force to the 
capacitor once it is soldered to the PCB. 


2.2 Soldering 

(1) When using a soldering iron, set the tip temperature 
to no more than 350 jC, and work in as short a time 
as possible under 10 seconds. While 
soldering, do not apply strong force to the capacitor. 

(2) Reflow Soldering: 

@ The speciality polymer capacitor is designed 
specifically for reflow soldering. 

Consult the factory when performing processes 
other than reflow soldering. 

(2) Maintain soldering conditions (pre-heating, 
reflow temperature, time) within the range 
indicated in the product specifications. If 
soldering time is lengthened or temperature is 
higher, the heat can damage the capacitor 
element and/or the molded case. 

) Do not perform reflow soldering more than 
twice. 


2.3 Circuit Board Cleaning 

Capacitors can withstand immersion in solvent at 60 jC 
or under for up to 5 minutes (ultrasound okay). Be sure 
to sufficiently wash (about 3 min. with water) and dry (20 
min. at 100 °C) the board afterward. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Recommended cleaning solvents include 

Pine Alpha ST-100S. Sunelec B-12, DK beclear 

CW-5790, Aqua Cleaner 210SEP, Cold Cleaner 

P3-375, Telpen Cleaner EC-7R, Clean-thru 750H, 

Clean-thru 750L, Clean-thru 710M, Techno Cleaner 

219, Techno Care FRW-17, Techno Care FRW-1, 

Techno Care FRV-1, IPA (isopropyl! alcohol) 

* The use of ozone depleting cleaning agents are not 
recommended in the interest of protecting the 
environment. 


3. Precautions for using capacitors 

Capacitors should not be used in the following 

environments. 

(1) Environment where the capacitor is subject to 
direct contact with water salt water or oil. 

(2) Environment where capacitors are exposed to 
direct sunlight. 

(3) High temperature, humid environment where water 
vapor is condensing on the capacitor surface. 

(4) Environment where the capacitor is in contact with 
chemically active gases. 

(5) Acid or alkaline environment. 

(6) Environment subject to high-frequency induction. 

(7) Environment subject to excessive vibration and 
shock. 

4. Emergency Procedures 

If the capacitor is overheated, the resin case may emit 

smoke. If this occurs, immediately switch off the unit’s 

main power supply to stop operation. Keep your face 

and hands away from the capacitor, since the 

temperature may be high enough to cause the 

Capacitor to ignite and burn. 


5. Long Term Storage 
(1)The aluminium oxide film deteriorates as a function 
of temperature and time. 
If used without reconditioning, an abnormally high 
current will be required to restore the oxide film. 
This current surge could cause the circuit or the 
capacitor to fail. 
Capacitor should be reconditioned by applying 
rated voltage in series with a 1000Q, current limiting 
resistor for a time period of 30 minutes. 
During transportation, take care not to subject the 
Capacitors to excessive vibration or shock. This 
will prevent the degradation of capacitor reliability. 
(2)Long Term Storage 
(EEFCDLILI_ILILIR, ECGCLILIBLILIUIRA) 
Products are packed in an moisture proof package. 
When products absorb the excessive moisture, heat 
stress while soldering might cause the damage to 
resin seal. Therefore, it is desirable to keep storage 
conditions below. 
@Preferred storage conditions 
Temperature : 5~30°C without direct sunlight 
Humidity : less than 70%RH 
@Required storage condition after opening a package 
Period : less than 14 days at above preferred 
conditions 
In case to keep more than 14 days, it is necessary to 
store Capacitors in moisture proof condition. 
Leakage current of a capacitor increases with long 
storage times. 


Specialty Polymer 
Aluminum Electrolytic Capacitors 


6. Capacitor Disposal 

Since capacitors are composed of various metals and 
resins, treat them as industrial waste when arranging 
for their disposal. 
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Specialty Polymer 


Aluminum Electrolytic Capacitors/CD 


Chip Type Specialty Polymer 


Aluminum Electrolytic Capacitors 


(SP Cap) 


Series‘CD 


@ Features 


@ Low profile type (1.8mm Height) of D - size 

@ Low impedance at high frequency (10 kHz to 
10 MHz) as low as ceramic capacitors 
(Reduced ESR due to an applying speciality polymer 
with high conductivity.) 


Japan 


@ Excellent Noise-absorbent Characteristics 
@ Surface Mount (Reflow soldering method available) 
@ Very stable capacitance, impedance and ESR 


against temperature 


@ Excellent endurance characteristics due to adoption 


of solid electrolyte 
@ Specifications 
Operating Temp. Range 
Rated W.V. Range 
Nominal Cap. Range 
Capacitance Tolerance 


DC Leakage Current 


Dissipation Factor 


Surge Voltage 


Endurance 


Moisture resistance 


—40 to +16 
4 to 16 V.DC 
2.2 to 56 uF 
+20 % (120 Hz/+20 BQ 


1< 0.04 CV or 3 (uA) after 2 minutes (Whichever is the greater) 
(4W.V.:1 <0.06CV) 


<0.06 (120 Hz/+20RC) 


Rated Working Voltage x1.25 (15 to 35 BC) 


After applying rated working voltage for 1000 hours at +105 BC, and then being 
stabilized at +20 BC, capacitor shall meet the following limits. 


Capacitance change /|+10 % of initial measured value 
DP. < Initial specified value 
DC leakage current < Initial specified value 


After storing for 500 hours at +60 BC, D % R.H. 


Capacitance change +40 %, —2 % of initial measured value (4W.V.:+60 %, —2 % 6.3 W.V.: +50 %, —2 %) 
DF. < 200% of initial specified value 
DC leakage current | <Initial specified value 
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. Specialty Polymer 
Panasonic Aluminum Electrolytic Capacitors/CD 


@ Explanation of Part Numbers 


AHAEBOUOOORE 


Common Code Series Code W. V. Code Capacitance Code Suffix 
G Taped on reel ) 
@ Marking @ Dimensions in mm (not to scale) 


@) © 
Cap. Polarity bar (Positive) Tau (SW Toll ic 


\ W4 W4 
W.V. code 


(V) | 4 | 63 | 8 |125]| 16 Size code H+0.1 | S+0.3 
wv.coe) [oli {tx«|s fe 


@ Standard product 


? s 7 Ripple current 

ated W.V. apacitance Impedance (2) (A r.m.s.) 

(V.DC) Pert ener (400 kHz/+20 °C) (100 kHz/ 
+20 ~ +105 °C) 


4(0G) EEFCDOGS560R 1.6 
EEFCD0J220R 1.3 
6.3 (OJ) 


008 
r 
: 
180) r 
(0K) [22 a0) | eRDoK@zon——SS*dYSSCito 
a 
Pons 
( . 


4.7 (4R7) EEFCD1B4R7R 0.18 1 

10 (100 EEFCD1B100R 1 
12.5 (1B) 

15 (15 

22 (220 EEFCD1B220R 9.09 1.3 

2.2 (2R2) EEFCD1C2R2R 1 

4.7 (4R7) EEFCD1C4A7R 1 


16 (1C 
m 6.8 (6R8) EEFCD1C6R8R 1 
8.2 (8R2) EEFCD1C8R2R 1 


) shows W.V. and capacitance code. 


— 
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: Specialty Polymer 
Panasonic Aluminum Electrolytic Capacitors/CD 


@ Mounting Specifications. 
@ Recommendable reflow soldering temperature @ Typical land pattern (mm) 


Peak temperature 
5s 


a Capacitor 


1 
Time in 200°C or more 


Peak temperature(°C) 


Temperature on the surface of capacitor(°C) 


Time (s) Time in 200 °C or more (s) 


@ Packaging Specifications 
@ Reel Dimensions (mm) @ Embossed Taping (mm) 


; Chip pocket 
Feeding hole Pz Po 


Tape running direction 


B+0.2 | W+0.3 


@ Packaging Quantity 
Embossed taping 
3500 pcs./reel, 17500 pcs./box 


@ Packaging Box Dimensions (mm) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Tantalum Solid Electrolytic Capacitors 


A\ Application Guidelines 

For obtaining the most stable quality and sufficient 
performance of the tantalum solid electrolytic 
Capacitors, appropriate use must be made. Before use, 
confirm the use conditions and rating performance 
of the capacitor, and observe conditions specified 
by the Specification. If use conditions you are going 
to apply are out of the specified range or are not 
specified, consult us by clarifying the conditions. 


1. Circuit Design 
About 90 % or more of failures of the tantalum solid 
electrolytic capacitor is short circuit and increase of 
leakage current. Design the circuits by taking 
redundancy into consideration to prepare for short 
circuit, if occurred. 


1.1 Operating Voltage 

Failure rate of capacitors is greatly affected by the 
ratio of the use voltage and the rated voltage (derat- 
ing ratio). 

Specifically, in case of circuits with low impedance 
circuit*, make the use voltage be 1/3 or under of the 
rated voltage. 

In designing circuits, reduce voltage appropriately by 
sufficiently considering required reliability of the set. 

In general circuits, make the use voltage be 2/3 or 
under of the rated voltage, as shown in the below 
figure. 
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[Notices] 

@ Instantaneous voltage peak value is included 
in the operating voltage value. 

@ The specified range in low impedance?® circuit 

includes the case that the rush (charging) 
current is 300 mA or more, and the case that 
rising time of instantaneous voltage is less 
than 1 ms. 
In case of circuits with large instantaneous 
rush current or rapid charging/discharging cir- 
cuits, connect the protection resistor of 3 Q/V 
Or more in series to the capacitor. When the 
protection resistor can not be inserted, lower 
the use voltage to 1/3 or under of the rated 
voltage. 

@ When use voltage is uncertain, consult with 
us. 


1.2 Reverse voltage 
Since the capacitors have polarity, do not apply 
reverse voltage. The capacitors can not be used in 
circuits with only AC. 


1.3 Ripple voltage 

Use the capacitors within the permissible ripple 
voltage specified independently. Use in the range 
that the sum of the DC voltage value and the peak value 
of ripple voltage does not exceed the rated voltage. 
Design not to apply overvoltage made by fluctuation of 
superimposed DC voltage or reverse voltage to the 
Capacitors. 


1.4 Environment temperature 

Use the capacitors within the specified use temperature 
range. In case use temperature exceeds +85 °C, apply 
the reduced voltage shown in the below figure as the 
rated voltage. 

Since temperature reliability is in the electric properties 
of the capacitors, in case of sets greatly changing use 
environment temperature, carefully check 
circuit properties at the upper/lower limits of the 
use temperature. 

Typical example is shown in the below figure. 

As for individual item No., request the technical data. 


[Temperature derating voltage] 
Derating voltage at 85 °C or more 
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[Temperature characteristics] 
Change in capacitance (Dipped type) -16 V 4.7 uF- 
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1.5 Frequency dependence 

In the frequency zone of 10 kHz or more, electrical 
properties of the capacitor is changed greatly. 

In using in high-frequency circuits, carefully check on 
circuit properties. Typical example is shown in the 
below figure. As for individual item No., request 
the technical data. 


Change in capacitance (Dipped type) 
-16 V 4.7 uF- 


Frequency (Hz) 


Change in tan 6 (Dipped type) ~16 V 4.7 uF- 
1.0 


1k 10k 
Frequency (Hz) 


1.6 Reliability 
Failure rate of capacitors differs according to use 
conditions (ambient temperature, applied voltage, 
circuit resistance, use circuits, etc.). Select capacitors 
to obtain margin, by fully examining use conditions. 
Capacitors are designed reference to failure rate 
per 1000 hours in applying rated voltage at +85 °C. 
Use after checking the design objective with the 
formula for failure rate shown below. 
@ Formula for failure rate 
yn = es °c xX Ky x Ker 
Ause : Predicted failure rate at operating 
hescc : Failure rate level in applying the rated 
voltage at 85°C for each series (Refer 
to Table 1) 
Kt : Multiplying factor of failure rate in the max. use 
temperature and the ratio of the use voltage to the 
rated voltage (Refer to Table 2.) 
Ks, : Multiplying factor of failure rate in circuit resistance* 
(Q/V) (Refer to Table 3.) 

* Circuit resistance is the value dividing the 
resistance in series by the voltage applied to the 
capacitor in viewing the power supply side from 
the capacitor side. (Table 1) 


Type a ailurevate levelinapplying ss°c 


(60% Relibility level) 
1 %/1000 h 


1 %/1000 h 
1 %/1000 h 
1 %/1000 h 


Dipped 1 %/1000 h 
0.5 %/1000h 


amis 2 


Multiplying factor of failure rate (Kt) 


Voltage ratio for rated voltage——- 


Voltage ratio=applied voltage / rated voltage 


Table 3 


ultiplying factor of failure rate (Ksr) 


Always consider satiety when designing 
equipment and circuits. Plan for worst case 


failure modes such as short circuits and open | 


circuits which could occur during use. 


(1) Provide protection circuits and protection | 
devices to allow safe failure modes. 


(2) Design redundant or secondary circuits where } 


possible to assure continued operation in 
case of main circuit failure. 
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2. Capacitor Handing Techniques (1) Flow method (Solder bath dipping method) 

In mounting the capacitor to the circuit boards, in Parts are fixed to the board with adhesives, and 
loading excessive mechanical stress, heat stress, etc., are directly dipped into the solder bath. 
deterioration of electric properties, short circuit and 


open will occur. Use after sufficiently checking on Use range 
mounting conditions. 


2.1 Soldering 

(1) In case of soldering by soldering iron 

In using the soldering iron (SOW or under), solder at the 
iron tip temperature not more than 350°C within 4 
seconds. Do not touch the iron tip to the body of molded 
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capacitor. Dipping time (s) 

(2) In case of lead wire type soldering Notices | a 
When dipping the lead wire type (dipped type, molded @ When parts mounting density is high, 
type) into the solder bath, observe the solderability may be decreased. 

conditions shown in the below figure. Take notice to drain gas. 


@ Perform pre-heat at 160°C max, within 2 
minutes Cool after soldering 


Use range 


(2)Reflow method (Atmosphere heating method) 
The parts and the board are heated by the hot 
blast oven or the infrared radiation oven. 


5 ~ + Peak Temperature 
, 
1% 


Solder bath temperature(°C) 


| [Use range] 
' @Temperature rising part | 
Ordinary temperature to 
: Pre-heating part 
| @Pre-heating part 
%. | @Temperature rising part II 
| © 140~160 °C, 60~120 s. * | Pre-heating part to 200°C 
+ @~200°C, 20~40 s. ; @Main heating part Refer 
® to the right figure 

© 200~100 °C, 1~4°C/s ' ®Cooling part Bet. 200 to 


Dip time (s) 


Temperature (°C) 


Condition 
Circuit boards 

Single-sided t = 0.8mm or more 
Pre-heat: 100 °C, 1 min or under 
Capacitor the body 

Direct fitting to the board 


Notices 
@ Measure temperature profile at the part 


surface. 
@ Do not perform reflow more than twice. 
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Notices 

@ When passing through the adhesive 
Curing cycle in common use with the chip parts, 
heat stress given to the capacitor may be 
increased. Consult individually. 

@ Do not perform reflow soldering. 

@ When dipping twice or more, dip after the body 
of capacitor returns to the ordinary 
temperature after the first dipping. 


250 Product reflow specified conditi 


40 
Time (sec.) in 200 °C or more 
(Main heating part) 


(3) In case of chip type soldering 

Chip type capacitors can be applied to both flow 
method and reflow method. Take the conditions below 
shown. 

Temperature given to the parts may differ according to 
board type, size, parts mounting density, etc., requiring 
sufficient checking. 
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* When performing soldering by the heat source 
contact method (hot plate method) and VPS 
method, consult individually. 


Reference Land Size 


Size 
T (H) Flow Soldering 


Land Capacitor 


NIAID; japroymy 
Wl@sjO]M]rM]|r] oOo 
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2.2 Processing, Correcting 

Do not remove or flaw the body of capacitor and plating 
of the lead wire terminal, and do not apply strong force 
in using. 

Do not use dropped capacitors and capacitors 
mounted once. 

After mounting, do not process the capacitors or bend 


the terminals. 


2.3 Circuit Board Cleaning 


Surely remove flux used in soldering and wash away 

acid and alkali. In cleaning, perform within 5 minutes of 

total time of ultrasonic, vapor and dipping washing at 
not more than 50 °C. 

Recommended cleaning solvents include 

Pine Alpha ST-100S, Sunelec B-12, DK beclear 

CW-5790, Aqua Cleaner 210SEP, Cold Cleaner 

P3-375, Telpen Cleaner EC-7R, Clean-thru 750H, 

Clean-thru 750L, Clean-thru 710M, Techno Cleaner 

219, Techno Care FRW-17, Techno Care FRW-1, 

Techno Care FRV-1, IPA (isopropy! alcohol) 

* In some ultrasonic cleaning conditions, the 
terminals may be broken. 

* The use of ozone depleting cleaning agents are not 
recommended in the interest of protecting the 
environment. 

* Fleon substitute cleaning agents (aqua system, 
silicone system, alcohol system) can be use in 
the specified conditions. When these are uncertain, 
consult with us beforehand. 


3. In usin 

3.1 Electrical Precautions 

Do not touch directly the capacitor terminal. 

In touching the capacitor during using in the set (during 
turning ON), electric shock may occur. Do not touch 
conductive solution such as acid and alkaline solution. 


3.2 Environmental Conditons 

Do not use the set fit with the capacitor in the below 

environment. 

(1) Environment where capacitors are directly splashed with 
water, salt water and oil 

(2) Environment where capacitors are exposed to 
direct sunlight 

(3) Environment in high temperature and humidity 
causing dewing on capacitor surface 

(4) Environment where capacitors touch various active 
gases 

(5) Acid and alkaline atmosphere 

(6) Environment with high frequency induction 

(7) Environment with excessive vibration and shock 


(D) 


* If the land is excessively larger than the size of the 
terminal surface, dislocation may occur when soler 
melts. 

Design land according to the soldering process, 
referring to the land size shown in the below 


figure. 
Unit: mm 


Land Dimensions 


Reflow Soldering 
Cc 


3.3 Maintenance/inspection 

When testing the capacitor terminals with the tester, 
etc., check on potential and polarity of the tester 
beforehand. If reverse voltage is applied to the 
capacitor, short circuit may occur. When testing by 
touching the electrodes during turning ON, do not touch 
terminals of other parts or do not bend the capacitor 
terminals. 


4. Emergeney Procedures 

When bad smell or smoke are generated during 
turning ON power supply, immediately turn OFF 
power supply, and when burning, do not let face and 
hands come near the equipment. If the capacitor short- 
circuit, the armor resin may emit smoke or 
tantalum element may burn. 


5. Long Term Storage 

Store the capacitors in the package not to be 
exposed to direct sunlight and dust. Store in the 
environment holding ordinary temperature (5 to 35 °C) 
and ordinary humidty (75 %R.H. or less). If left in the 
atmosphere of high temperature and high humidity 
or a long time, solderability of the terminals is 
decreased and performance of the capacitors is lowered. 
Storing period is 2 years and 6 months after 
manufacturing, in principle. As for products stored for 
more than the storing period, perform re-examination 
and confirm no abnormality of the products before use. 


6. Capacitor Disposal 

Since capacitors are composed of various metals and 
resins, treat as industrial wastes when throwing away. 
In burning, high heat by oxidation generates. Use the 
furnace withstanding high heat. 


The application guidelines above are taken from: 


Technical Report EIAJ RCR-2368 issued by the 
Japan Electronic Industry Association, Inc.- 
Guideline of notabilia for fixed tantalum 
electrolytic capacitors with solid electrolyte for 
use in electronic equipment 

(Published March, 1995) 


Refer to this Technical Report for additional details. 
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Taping specifications 


Surface mount type 


@ Embossed Taping 


Feeding hole Chip pocket 


Dimensions (mm) 


(020.1 


3.5 4.0 0.2 1.3 
. 
one — | | 2.1 
| 
120 | 55 8.0 3.7 

3 


@ Taping Reel 


Dimensions (mm) 


_ Gate | Ae? | gee [$0205 | 90208] E05 | Wet 5 
erniave | 7 | 0] 130 | a0 | 20 | 00 
| ie [| so | 130 | 210 | 20 | 140 | 


12mm tape 
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Surface Mount Type Tantalum 
Solid Electrolytic Capacitors 


Series: TE 


Type: T 


Japan 
China 


Surface mount type 
@ Features 


@ Compact size and wide capacitance range 

@ Excellent performance in temperature and fre- 
quency characteristics 

@ Excellent solderability 

@ Excellent terminal construction against bending of 
P.W.B. 

@ Low inductance 


M Recommended Applications 
@ Camcorder, portable telephones, headphone stereo, 
compact size electronic equipment 


@ Specifications 
Operating Temp. Range —55 to +125 °C 
Rated W.V. Range 4 to 35 V.DC 


Nominal Cap. Range 0.1 to 220 uF 


Capacitance Tolerance +20 % (120 Hz/+20 °C) 


1<$0.01 CV or 0.5 (uA) after 2 minutes application of 


DC Leakage Current 
en ee rated working voltage at +20 °C 


( Whichever, greater ) 
Dissipation Factor Please see " Standard Products " table. 


Resistance to Soldering Heat} The capacitor shall withstand dipping into solder for 5+1 seconds at +260+5 °C 


After 500 hours exposure at +40 °C and 90 to 95 % R.H. without load, the capacitor 
shall meet the following limits. 


Moisture Resistance Capacitancechange| +10 % of initial measured value 
OF. S$ Initial specified value 
DC leakage current < Initial specified value 


After 2000 hours application of rated DC working voltage at +85 °C or derated voltage 
at +125 °C, the capacitor shall meet the following limits. 


Endurance Capacitancechange | +10 % of initial measured value 
D.F. S$ Initial specified value 
DC leakage current < 125 % of initial specified value 
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@ Explanation of Part Numbers 


AEE AOOOOOOmMO 


R.W. Voltage Code Size Code 


¥. X% C.V..D. 


Example: 


Product Code Style 


fos or [1a [ie] |e] wv 
fa [e3}10[ 16] 20 [25] 35 


W.V. code 


@ Marking 


@Size Y @W.V. code 


35 


Polarity bar (+side) 


@ Cap. code 


@Capacitance code 


Capacitance uF) 1 | 15 | 2.2 | 33 | 47 6.8 
Istcode Ww 


107 
EREDE 


Multiplier 


@ W.V. code 2nd code 


Ex.) A6: 1.0x10° pF(1.0 pF) 


@Size X,C,V,D J5:2.2x10° pF(0.22 pF) 


Cap.(uF) 


aaa 
CT] HW.V.(V) 


Polarity Bar— 
(+side) 


N.Capacitance Code 


474 470000 pF=0.47 uF 
105 1000000 pF=1 UF 


Option 


Oo 00 0 ‘S) 
janet 


——— 


Reel taping 


Tape running direction 


@ Dimensions in mm (not to scale) 


eel 
‘UL Ue 


eo | 32 | 20 | 25 


* Each case size has different configuration of ter- 
minal. 


* (for 6.3 W.V. abbreviated to 6 V) 


@ Case size 
Ce ee) 8 i) 35 (1V) 
Cap.(uF) Standard Miniature}Standard Miniature 
0.10 (104) |  , | 4, | , | YY 
0.15 (154) To a a a 
0.22 (224) [of 
033. (334) | o' Tt ft 
0.47 (474) |  . |  . |. Y 
0.68 (684) 7 i YY 
10. (05) ft KY 
15 (155) | | | X 
22 (225) | . | 1 |Y, [|Y, |x ,¥Y {x , [x | 
3.3 (335) | oT You fT Yt OT Yt Xt YY | XU Ct EX 
4.7 (475 xX | Cl 
6.8 (685 DV, C 
10 106 DViC Di V 
15 156 DV 'D 
22 (226 Cc, xX |DV, Cc |DV, | | DI 
33336 i a ae ae ! 
AT 476) | C ' X |[DV'cCx{]DV' CT D'vti ft {tf , 
68 (686) [DV C [DV, CC} OV | UD 
100__(107 DVi €C | DiVioedo}oy tor fo ! 
wo (17) | OD'vi{ 'o}; ' | "| | |! ~~ 
220 (227), ~«| 7 D |); CU] CU TCSCUdY ST CrP TU 
Note: 1. ( ) shows W.V. and capacitance code. 
2. When selecting W.V., see the page 230. 
3. We would like to recommend current sizes in above table for new design, but conventional case sizes is available on request. 
4. Other rating upon request (voltage, capacitance, tolerance, size) 
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@ Standard Products 
Case Size 


Part No. 


Y 
Y : 
10 


rraxaaxee| 0 | 006 | 28 [eosroabeser | 750 | 
raxag20[ 0 | 008 | a0 [ecstoapio7a | 750 
[s.axaexa.2 |v | 008 | 60 [ecstoavis7a | 500 
734328) 0] 008 | 60 fecsTospis7a | 750 
Traxx, 0 


saxrexi6[ Y | 0.06 | 07 |ECSTOJYI06R | 2000 
faaxiexi6[ Y | 006 | 10 [ecsTouviser [2000 | 
fasxeexto| x | 006 | 10 [ecSTOWXxis6R | 2000 
fasxexia, x | 006 | 14 [ECSTOUX226R | 2000 
ae2ext9| x | 0.06 | 21 [ecsTouxaa6R [2000 | 
[e.oxs.225[ Cc | 006 | 21 [ECSTOUCSsOR [750 
[6.0x3.2x2.5[ C | 0.06 | 30 [ECSTOJCA7ER [750 _| 
[sexaexa2| v | 008 | 30 [ecSTOUva7eR | 500 
[7.axa.ax28[ 0 | 0.06 | 30 [eCSToJDa7eR | 750 _ 
feos.2x25[ CO | 0.06 | 43 [ECSTOJCEBBR | 750 
sGaex3.2[ Vv | 0.06 | 43 [ECSTOUVesER [500 | 
7axase8[ 0 | 006 | 43 [ecsTojDeseR [750 __| 
7aa3e8[ [008 [ 63 [ECSTOJDIO7A| 750 
7axaae2e| D | 008 | 95 [ECSTOUDIS7R [750 __| 

22 
© [a7 [32eea6[ Y | 0.06 [05 [ECSTIAva76R [2000 
68 [3axto06] Y | 0.06 | 07 [ECSTIAYeB5R [2000 
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m™ Standard Products 


Specification 


Part No. 


Min. Packaging 


O 
< 


aa | LxWxH Size D.F. L.C 
= Code Taping 
tel ys) be 
[10 faaueine |v _{ coe 110 _tecsriarioea + _2000 
[3.sx2ex19 | Xx | 006 | 10 |eECSTIAX106R | 2000 __| 
(15 [3.5x28x1.9 | x | 006 | 15 |ecsTIAxiseR | 2000 
22 (3.5x2.8x1.9 | x | 0.06 | 22 |ECSTIAX226R | 2000 | 
6.0x3.2x25 | C | 006 | 22 |ECsTIACZ26R | 750 
33 
[6.0x3.2x2.5 | C | 0.06 | 33 |ECSTIAC336R | 750 
2 5.8x4.6x3.2 | v_ | 0.06 | 3.3 |ECSTIAVa36R | 500 
'7.3x4.3x2.8 | D | 0.06 | 33 |ECSTIADS36R_| 750 
47 |6.0x3.2x25 | C | 0.06 | 47 |ECSTIAC476R | 750 _| 
5.8x4.6x3.2 | Vv | 006 | 47 [eCsTIAVa7eR | 500 
2 [pedese |v _ o68_| e8_eesrAveoss {S00 
7.3x4.9x28 | D | 006 | 68 |ECSTIADeB6R | 750 __ 
100__|7.3x4.3x28 | D | 0.08 [10.0 |ECSTIADIO7R | 750 
0.68 


33 faaxtexte |v | 004 [06 [ecsricvaasr | 2000 
47 [aaxiex.6 | ¥ | 006 | 08 [ecsricvarer | 2000 
Tee jaswaxca | x | 006 | 1.1 [ecsricxessn | 2000 
Tio [asxaexs | x | 006 | 16 [ecsricxioer | 2000 

[60x25 | C | 006 | 2a ecsTICCrseA | 750 _| 


5.6x6.6x3.2 | Vv | 006 | 36 [ECSTICVZ26R 
ECS TICCS36R 750 


500 
750 


ECST1CD336R 
ECST1CV476R 500 


ECST1CV336R 
7.6 


| 7.6 |ECST1CD476R 750 


ECST1CD686R gs 


| Cc 
L | 
| DT 
|. ¥_ | 
DT 
| DT 
0.68 ECST1DY684R 2000 
0.04 ECST1DY155R 
. 


2000 
ECST1DY225R 2000 
ECST1DX225R 2000 
ECST1DY335R 


2000 
ECST1DX335R 2000 
ECST1DX475R 


2000 
ECST1DX685R 2000 


— 
O 
a) 
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m Standard Products 


Part No. Min, Packaging 
W.V. 
(V) 


yl 6 6LXWXH Size D.E ne ay 
Code Taping 
(mm) (UA) (pcs) 


| 68 | 6.0x3.2x25 | Cc ECST1DC685R 
10 |3.5x28x19 | x | 0.06 | 20 | ECSTIDX106R 2000 
C 
C ECST1DC156R 750 
20 V 


6.0xX3.2%2.5 750 
15 6.0x3.2x2.5 
500 
7.3x4.3x28 | D | 0.06 | 3.0 | ECSTIDD156R 750 
22 [5.8x4.6x3.2 | v | 0.06 | 4.4 |ECSTiDv22eR | 500 
7.3x4.3x28 | D | 0.06 | 44 |eECSTIDD226R | 750 


33 | 5.8x4.6x3.2 ECST1DV336R 


V 
7.3x43x28 | D | 0.06 | 66 |ecstippsser | 750 _| 


| 4 | 3.2x1.6x1.6 | ECSTIEY105R 2000 
25 


ECST1EX225R 2000 


5 


D,OX2.0%1.9 


2 
3 


| 06 | 
| 0.04 | 09 |ECSTIEX335R | 2000 


iS 


15 | 3.2x1.6x1.6 ECST1EY155R 2000 
3.5x2.8x1.9 
7 


3,5x2.8x1.9 ECSTIEX155R 2000 


4 


3.5x2.8x1.9 ECST1EX475R 2000 


6.0x3.2x2.5 ECSTIEC475R 


| 

| 

| 

| 

| 

exig9 | Xx | 006 | 

225 c | 006” 

reoxa25 | c | 006 | 17 [eosriecessr 

10 [eoxa225 | c | 006 | 26 | ECSTIECi06R 

rsa6a2 |v | 0.06 | 26 | ECSTIEVI06R 
328 | D006 | 25 | ECSTIED106R 
oxa2 |v | 006 | a8 [EcsTieviseR 
g28| Dd | 006 | a8 | EOSTIEDI6eR _ 
328 D | 006 | 85 | EOSTIED226A 
: 

Tis] sseeie[ x | 004 | 06 [ecsrivarssr | 2000 

Te2|ssee10| x | 004 | 08 |ecsrivxzasn | 2000 

Ta7[eoaaes| c | 006 | 17 [ecsrivca7sA | 750 
[503205] 6 | 0.06 | 24) EcsTivoseA_| 750 


10 [sexaoa.2 | Vv | 0.06” 
00s [83 LecsTivb1s6n 


115 | 7.3x4.3x28 | D_ 


1 
15 


: 
15 | 3.2x1.6x1.6 | 
2| 3.2x1.6x1.6_ 


750 
750 
750 
500 
750 
500 
750 
750 


ine) 
NO 


0 


5.8x4.6x3.2 


7.3X4.3x2.8 


eT 
on 
3 
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Panasonic Tantalum Solid Electrolytic Capacitors/TES 


Surface Mount Type Tantalum 
Solid Electrolytic Capacitors 


Japan 


Series: TES 


Type: T 


Surface mount type Low profile 
@ Features 


@ Low profile 
Height: H=1.2 mm max. 
Product line up of size Z (2.0x1.25x 1.2) 


HM Recommended Applications 
@ Handy headphones stereo, pager, 
camcorder. 


@ Specifications 


Operating Temp. Range —55 to +125 °C 
Rated W.V. Range 4 to 20 V.DC 
Nominal Cap. Range 0.1 to 6.8 UF 


Capacitance Tolerance +20 % (120 Hz/+20 °C) 


DC Leakage Current | $0.5 (uA) after 2 minutes application of rated working voltage at +20 °C 


Dissipation Factor Please see " Standard Products " table. 


Resistance to Soldering Heat] The capacitor shall withstand dipping into solder for 5+1 seconds at +260+5 °C 


After 500 hours exposure at +40 °C and 90 to 95% R.H. without load, the capacitor 
shall meet the following limits. 


Moisture Resistance 
Capacitance change | +10 % of initial measured value 
D.F. S$ Initial specified value 
DC leakage current $ Initial specified value 


After 2000 hours application of rated DC working voltage at +85 °C or derated voltage 
at +125 °C, the capacitor shall meet the following limits. 


Endurance Capacitance change | +10 % of initial measured value 
Lr. < Initial specified value 
DC leakage current < 125 % of initial specified value 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Tantalum Solid Electrolytic Capacitors/TES 


@ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 
el le] [s} fr} LI LJ LO OO eo 
Product Code Style R.W. Voltage Code Size Code N.Capacitance Code Option 


foaf os [1A] 1] 10 
ZF 


[4 [es] 10] 16 [20 
Example: 


474 470000 pF=0.47 pF 
105 1000000 pF=1 uF 


W.V. code 


ieee 


Tape running running direction 


Reel taping 


@ Marking Dimensions in mm (not to scale) 


@Size Z @W.V. code 


1 
Polarity bar (+side) mate C 


@ Capacitance code © 5 
Conacincnm Tspezpespapes | | [ Jd _}° 7] 
S P 


JE-6.3V 1.5 pF L 


@ W.V. code @ Cap. code 


@Size P 
@ W.V. code 


Polarity bar (+side) W.V (V) 16 | 20 
code D 


@ Capacitancecode 


Capacitance ( 
1st code 


W.V. code Cap. code 
@ Gap Multiplier O° 
os ee ee 


A6:1.0x 10° pF(1.0 pF) 


@ Case size 


0.10 
0.15 


Note: 1. ( ) shows W.V. and capacitance code. 
2. When selecting W.V., see the page 230. 
3. Other rating upon request (voltage, capacitance, tolerance, size) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 11 3 


O 
<= 


LxWxH Size 
Code 
(mm 


2 
3.3 Z 
0.04 


Z. 


Z 


m Standard Products 
Part No. Min. Packaging 

Taping 

(A) (pes) 

2 z__| 0.10 3000 

2 |e 2 0.04 3000 

4 2.0x1.25x1.2 0.15 3000 

3.2x1.6x1.2 3000 

3.2x1.6x1.2 

0.10 3000 

3.2x1.6x1.2 0.04 3000 

6.3 | 2.2 |2.0x1.25x1.2 0.12 3000 

3.2x1.6x1.2 0.04 3000 

4.7 |3.2x1.6x1.2 0.08 3000 
: 
10 [7S Jazxext2 | P| 004 | 05 [ecsTiaPissA | 5000 
ras [a2x1ex12 [P| 008 | 05 [ECSTYAPsa5R [3000 
rar Jazxiexie |p | aos | 05 |ecsrrara7an | 2000 | 
16 | [a2xne.2 |e [00a | os [ecsricpesan [3000 
[aa _|aaxiecr2 | P| 006 | 05 |ecsricrecsn | 3000 
rot |aaxnex.2 [P| 008 | os fecsTiopioa® | 3000 
[os jaderex.2 | P| 008 | 05 |ecsriopisaR | 2000 
a 
a 


Panasonic Tantalum Solid Electrolytic Capacitors/TES 
W.V. 
(V) ) 
5 
5 
0.08 5 | ECSTOGP685R 3000 
1.5 |2.0x1.25x1.2 | 
5 
5 
3.2x1.6x1.2 | P | 0.04 | 0.5 |ECST1AP105R 3000 
rz |saxtexi2 | P| 0.04 | 05 |ecSTICPi05R | 3000 
| 0.68 |3.2x1.6x1.2 ECST1DP684R 3000 


| 1 [3.2x1.6x1.2 | 0.06 | ECST1DP105R 3000 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Tantalum Solid Electrolytic Capacitors/KE 


Surface Mount Type Tantalum 


Solid Electrolytic Capacitors 


Series: KE 


Type: K 


SurfaceMountType} |Large Capacitance 


@ Features 


Japan 


@ 10 uF in 0805 size as of today 

@ 60 % less volume, 50 % less land space in compari- 
son with mold chip tantalum capacitor in 3216 size 

@ Same performance and reliability as standard TE 


series 


@ Better mountablity and solderability 


@ Specifications 


Operating Temp. Range 


Rated W.V. Range 


Nominal Cap. Range 
Capacitance Tolerance 


DC Leakage Current 


Dissipation Factor 


Resistance to 
Soldering Heat 


Moisture Resistance 


Endurance 


Terminal strength 


-55 to +125 °C 

4, 6.3, 10 V.DC 

4.7, 10, 22 UF 
+20 % (120 Hz/+20 °C) 


1<$0.01 CV or 0.5 HA (Whichever is the greater) 


4.7, 10 uF 0.06 max 


120 Hz/+20 ° 
soe DGR mes Oe 


Capacitors will exposure to +260 °C + 5 °C for 5 seconds andshall meet the following requirements. 


Capacitance change | +5 %of initial measured value 
Dissipation factor $ Initial specified value 
DC leakage current < Initial specified value 


After 500 hour exposure at 40 °C and 90 to 95 % R.H. without load, the capacitance shall meet 
the following requirements. 

Capacitance change | + 10 % of initial measured value 

Dissipation factor S Initial specified value 

DC leakage current Initial specified value 


After 2000 hours application of rated DC working voltage at +85 °C or derated voltage at +125 °C, 
the capacitor shall meet the following requirements. (derated voltage : see page 2) 


Capacitance change | + 10 %of initial measured value 


Dissipation factor Initial specified value 

DC leakage current € 125 % of initial specified value 
With the capacitors soldered to the test Press-ber } F(Pressure) 
board as illustrated, a force sufficient to Mounting Substrate 


Capacitors 


cause a 1 mm deflection shall be applied. 


The capacitance shall be within intial oS ERE Ee eee oe 
specified value. Os —— ne 
MLLLLLLLLL LLL LL 2 
45+2 45+2 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Tantalum Solid Electrolytic Capacitors/KE 


@ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 
fe) fe] 4} ik) CL] LJ ts} LI Ue 


Product Code Style R.W. Voltage Code SizeCode N.Capacitance Code Option 


W.V. code 


bh oo00 O(9 
Ao @ &), 


Tape running 
direction 


[0G | oJ | 1A 
4 |6. 


Example: 


Reel taping 


Capacitance Code 


10000000 pF=10.0uF 


@ Construction @ Dimension in mm (not to scale) 


Capacitor element 
Mold resin 


Cathode lead 


Anode 
terminal 
Cathode terminal 


( ) reference size 


@ Standard products 


Leakage Current 


wap. Part number bap, Tet, (uA) 


Dissipation Factor 
(uF) (%) . 


22 | BEJKOGS226R #20 __| _og | 0.08 
EEJKOUSIOER | 420 | 7 | 00 
EEUKIASa7SR_ | #20 | 05 | 


(V. DC) Size Code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Electric Double Layer Capacitors 


Z\ Application Guidelines 

1. Circuit Design 

Ensure that operational and mounting conditions follow 

the specified conditions detailed in the catalog and 

specification sheets. 

1.1 Lifetime 

Gold Capacitors have a longer lifetime than do 

secondary batteries, but their life is still limited. During 

use, Capacitance decreases and internal resistance 
rises. 

The lifetime of a Gold Capacitor is greatly affected by 

ambient temperature, applied voltage and operating 

Current. By reducing these factors as much as 

possible, capacitor lifetime can be lengthened. 

1.2 Voltage 

lf a Gold Capacitor is used at a voltage exceeding its 

rated voltage, not only is its lifetime shortened, but 

depending on the actual voltage, gas generated by 
electrochemical reactions inside the capacitor may 
cause it to leak or rupture. 

1.3 Polarity 

Be sure to verify the polarity of the capacitor before use. 

If a reverse voltage is applied for a long time, 

capacitor lifetime is shortened and serious damage 

such as electrolyte leakage may occur. 

Furthermore, there may be leftover electric charge from 

Capacitor testing that could damage other circuit 

components such as the low-withstanding voltage parts 

of semiconductors, etc. 

1.4 Ambient Temperature 

(1) Capacitor life is affected by operating temperature. 
In general, lowering ambient temperature by 10 °C 
will double the life of a capacitor. 

Use the capacitor at the lowest possible temperature 
under the maximum guaranteed temperature. 

(2) Operation above the maximum specified 
temperature not only shortens capacitor life, but can 
alsO Cause serious damage such as electrolyte 
leakage. 

Verify the operating temperature of the capacitor by 
taking into consideration not only the ambient 
temperature and temperature inside the unit, but 
also the radiation from heat generating elements 
inside the unit (power transistors, IC’s, resistors, etc.) 
and self-heating due to ripple current. 

Be careful not to place heat-generating elements 
across from the capacitor on the opposite side of the 
PCB. 


0.1 — 
Series 0.047 F or less 0.20F 


1.5 Characteristics of constant current and constant 
resistance discharging 

The time required for the constant current and constant 

resistance discharging are respectively represented by 

the equation (1) and (2) below: 


Discharging time (t) of constant current discharge 
t=C-(Vo-Vi levee (1) 

Discharging time (t) of constant resistance discharge 
t=-CRIN(V,/Vo)---:° (2) 


t = charging time (s) 
Vo = initial voltage (v) 
terminal voltage (v) 
| = current during back-up (A) 


= 
I 


The above equations may not always be accurate,as 
the terminal down voltage must be considered after the 
start of discharge if load resistance or load current is 
present. 

Back-up characteristics for IC 

Also,if the capacitor is used to back-up and IC,the V-I 
characteristics of the IC must also be considered. It can 
therefore be said that if the voltage is low, the current 
is also low and the aftual back-up time will be longer 
than that calculated.To be certain that if the capacitor 
selected is of sufficient value to maintain the necessary 
energy and time, it should be checked and measured 
under actual operating conditions. 

1.6 Voltage Drop During Backup Operation 

Take careful notice of the voltage drop caused by the 
instantaneous operating current and the internal 
resistance of the Gold Capacitor during the switch from 
power-failure-detection to backup mode. Because 
internal resistance varies by product, use the 
following table to decide the correct operating 
(discharge) current. 


Operating current 


0.33 — lo 4.7 - 


ir 3.3 F gee 


SG,SD,SE,NF,F 100 pA or less 300 A or less | tmAoriess | = — 


ae 
a a 
2 


100 mA or less 500 mA or less 


1A or less 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Electric Double Layer Capacitors 


1.7 Ripple Current 

Gold Capacitors have a higher internal resistance than 
do electrolytic capacitors and are more susceptible to 
internal heat generation when exposed to ripple 
current. When the temperature of the element rises, 
a reaction current flows inside the Gold Capacitor, 
generating reaction products and raising internal 
resistance even further. This makes it difficult to 
maintain capacitance. Set the allowable limit for the 
ripple current-induced rise in capacitor temperature to 
3 °C measured at the surface of the capacitor. 


1.8 Connecting Capacitors in Series 

Taking into consideration the possibility of an 
imbalance in the voltages across the capacitors, make 
sure that the voltage applied to each capacitor will not 
exceed the Maximum operating voltage. If the voltage 
balance breaks down, an overvoltage condition could 
result. To prevent this from occurring, add a voltage- 
dividing resistor in parallel with each capacitor, allowing 
for the capacitor’s leakage current. 


Always consider safety when designing equipment 
and circuits. Plan for worst case failure modes such 
as short circuits and open circuits which could occur 
during use. 


(1) Provide protection circuits and _ protection 
devices to allow safe failure modes. 

(2) Design redundant or secondary circuits where 
possible to assure continued operation in case 
of main circuit failure. 


2. Mounting Considerations 

2.1 Heat Stress During Soldering 

Excessive heat stress may result in the deterioration of 

the electrical characteristics of the capacitor, loss of 

air-tightness, and electrolyte leakage due to the rise in 

internal pressure. 

(1) If the tip of the soldering iron touches the capacitor’s 
external sleeve, the sleeve will melt or break. 

(2) Use the general reference chart below to set 
soldering temperature and time. 


Solder bath temperature (°C) 


Dipping time (s) 


Pre-heating temperature:110 °C or under(on the surface of circuit board) 
:100 °C or under(on the surface of capacitor) 
‘60 seconds or under 

: 0.8 mm or more 


Pre-heating time 
Board thickness 


(3) When soldering with a soldering iron, do not touch 
the tip to the body of the capacitor. Minimize the time 
that the soldering iron is in contact with the 
capacitor terminals. 

(4) When using equipment such as a UV curing oven for 
pre-heating and adhesive hardening, set the 
temperature of the capacitor's surface 100°C or 
under and the time less than 60 seconds.(maximum 
temperature less than 105 °C) 

(5) Never perform reflow soldering on gold capacitors 
using infrared heating or atmospheric heating 
methods. 


2.2 Circuit Board Patterns Under the Capacitor 
Avoid circuit board runs under the capacitor as 
electrolyte leakage could cause an electrical short. 


2.3 Elevate the Gold Capacitor Above the PCB For 
Mounting 

If the capacitor is soldered driectly to a double-sided 
PCB, a short circuit may occur between the capacitor 
body and the wiring pattern. In the case of a through- 
hole board, flux or solder blowing out of the holes can 
shrink or break the external sleeve and possibly cause 
internal damage to the capacitor. 


2.4 Circuit Board Cleaning 

Circuit boards can be immersed or ultrasonically 

cleaned using suitable cleaning solvents for up to 5 

minutes and up to 60 °C maximum temperatures. 

The boards should be thoroughly rinsed and dried. 

[Recommended cleaning solvent include] 

Pine Alpha ST-100S, Sunelec B-12, DK beclear 

CW-5790, Aqua Cleaner 210SEP, Cold Cleaner 

P3-375, Telpen Cleaner EC-7R, Clean-thru 750H, 

Clean-thru 750L, Clean-thru 710M, Techno Cleaner 

219, Techno Care FRW-17, Techno Care FRW-1, 

Techno Care FRV-1, IPA (isopropyl alcohol) 

* Consult with us if you are using a solvent other than 
any of those listed above. 

* The use of ozone depleting cleaning agents are not 
recommended in the interest of protecting the 
environment. 


3. Precautions for using capacitors 

Do not use or store the unit containing the capacitor in 

any of the following environments. 

(1) Environment where the capacitor is subject to 
direct contact with water, salt water or oil. 

(2) Environment where capacitors are exposed to 
direct sunlight. 

(3) High temperature, humid environment where water 
vapor is condensing on the capacitor surface. 

(4) Environment where the capacitor is in contact with 
chemically active gases. 

(5) Acid or alkaline environment. 

(6) Environment subject to excessive vibration and 
shock. 


SRE AA SS SS RE DRE SS RE a aT TO SCRE EEE ST ES RT ELSES BD EE RR SE CES IT I TED NS AIEEE 
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Panasonic Electric Double Layer Capacitors 


4. Emergency Procedures 

If the capacitor overheats or starts to smell, immediately 
switch off the unit’s main power supply to stop 
operation. Keep your face and hands away from the 
Capacitor, since the temperature may be high enough 
to cause the capacitor to ignite and burn. 


5. Long Term Storage 

Do not store capacitors under any of the environmental 

conditions listed below: 

(1) At high temperature and high humidity. 

(2) Where the capacitor is subject to direct contact with 
water, salt water or oil. 

(3) Where the capacitor is exposed to direct sunlight or 
to toxic gases. 

(4) Where there is a lot of dust in the air. 


6. Capacitor Disposal 

When disposing of capacitors, follow the instructions 

below: 

(1) Crush or make a hole in the capacitor before 
burning. If the capacitor is burned “as is,” it can 
explode. If taking apart the capacitor before 
disposal, wear protective gear such as gloves 
and goggles. 

(2) Because of the capacitor’s plastic (polyvinyl 
chloride) sleeve, burn at high temperature. Low 
temperature burning will result in the production of 
toxic gases such as chlorine. 

(3) If you choose not to burn used capacitors, consign 
them to a specialized industrial waste processor for 
disposal. 


The application guidelines above are take from: 
Technical Report EIAJ RCR-2370 issued by the 


Japan Electronic Industry Association, Inc. 
Guideline of notabilia for fixed electric double 


layer capacitors with non-solid electrolyte for use 
in electronic equipment. 


Refer to this Technical Report for additional details. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Electric Double Layer Capacitors/SD 


Electric Double Layer Capacitors 
(Gold Capacitor) 


Japan 


Series: SD 


@ Features 
@ Suitable for micro current consumption back-up such 
as in CMOS microcomputers and RAM 


M Recommended Applications 

@ Memory back-up for Video, Audio, Cameras, Tele- 
phones, Printer, Data terminal, Rice cooker, Intelli- 
gent remoto controller 


@ Specifications 


Operating Temp. Range —25 to +70 C 
Maximum Operating Voltage 5.5 V.DC 
Nominal Cap. Range 0.022 to 0.22 F 


Characteristics Capacitance change 
at Low Temperature Internal resistance 


+30 % of initial measured value at +20 °C (-25 to +70 °C) 
< 5 times of initial measured value at +20 °C (at -25 °C) 


EE 


After 1000 hours application of rated DC working voltage at +70 °C, the capacitor shall 
meet the following limits. 


Endurance 
Capacitance change | +30 % of initial measured value 
Internal resistance < 4 times of initial specified value 
Shelf Life After 1000 hours storage at +70 ‘C without load, the capacitor shall meet the specified 


limits for “Endurance”. 


After 500 hours storage at +55 C, 90 to 95% R.H., the capacitor shall meet the 


Moisture Resistance sas ca a 
specified limits for “Endurance”. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Electric Double Layer Capacitors/SD 


@ Explanation of Part Numbers 


1 2 3 4 5 6 7 8 9 10 11 
fe] (e} le} [s} fo} fe) | LJ LJ Oo 
Product Code M.O. Voltage Code N.Capacitance Code Terminal Style 


Series Code 


@ Dimensions in mm (not to scale) 


Terminal: V Terminal: H Capacitance 


0.022 F-0.1 F 15.5 mm max. 
6.0 mm max. 


10.5 max. 


~10.5 max. 


11.5 max. 


© 
0.2+0.05 


1.7+0.05 
10.0+0.5 


@ Standard products 


Maximum 

Operating Capacitance Capacitance range Internal resistance 
Voltage (F) Part MUMEST (F) (Q) at 1 kHz 
(V. DC) 


* Please fill V or H, which means terminal style. 


5.5 
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Panasonic Electric Double Layer Capacitors/SG 


Electric Double Layer Capacitors 
(Gold Capacitor) 


Japan 


Series SG 


@ Features 

For CMOS back-up memory 

@ Compact, lightweight version of the conventional NF 
series 

@ Maximum height of 6 mm (H Terminal) 

@ Suitable for micro current consumption back-up 
such as in CMOS microcomputers and RAM 


M@ Recommended Applications 

@ Memory back-up for Video, Audio, Cameras, 
Telephones, Printer, Data terminal, Rice cooker and 
Intelligent remote controller 


@ Specifications 


Operating Temp. Range —25 to +70 °C 
Maximum Operating Voltage 5.5 V.DC 
Nominal Cap. Range 0.47 to 1.0F 


Characteristics 


Capacitance change 
at Low Temperature P g 


Internal resistance 


+30 % of initial measured value at +20 °C (-25 to +70 °C) 
< 5 times of initial measured value at +20 °C (at -25 °C) 


After 1000 hours application of rated DC working voltage at +70 ‘C, the capacitor shall 
meet the following limits. 


Endurance 
Capacitance change | +30 % of initial measured value 
Internal resistance < 4 times of initial specified value 
Shelf Life After 1000 hours storage at +70 °C without load, the capacitor shall meet the specified 


limits for “Endurance”. 


After 500 hours storage at +55 °C, 90 to 95% R.H., the capacitor shall meet the 


Moisture Resistance * 4 
specified limits for “Endurance”. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Electric Double Layer Capacitors/SG 


@ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 11 
e] [e] (ec) (s} (s} [rR] [s} [|] |] CL) UI 
Product Code M.O. Voltage Code N.Capacitance Code 


Series Code 


S) Style(Configuration) : V 
S Style(Configuration) : H 


@ Dimensions in mm (not to scale) 


$19.0+0.3 ‘UU, Sleeve | 


= lj 
1.0+0.1 
5.0+0.5 |! 9 2040.05 


919.0+0.3 


lant 
thos 


@ Standard products 


Maximum Operating 
Voltage 
(V. DC) 


Capacitance 


(F) 


Part number Capacitance range Internal resistance 
(F) (Q) at 1 kHz 


FECSSR5%474 0.376 to 1.175 
FECS5R5%105 0.80 to 1.180 


*Please fill V or H, which means terminal style. 


@ Dimensions in mm (not to scale) 


oes | 
0.20+0.05 


@ Standard products 


Maximum Operating 


Voltage Capacitance Part number Capacitance range Internal resistance 
(V. DC) (F) (Q) at 1 kHz 
BE EECS5SR5*104 0.080 to0.180 <$ 75 
. EECS5R5%*224 0.176 to0.396 <$ 75 


*Please fill V or H, which means terminal style. 
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Panasonic Electric Double Layer Capacitors/NF 


Electric Double Layer Capacitors 
(Gold Capacitor) 


Japan 


Series: NF 


@ Features 

@ Maximum height of 8 mm for 1F 

@ Suitable for use with micro current consumption 
back-up such as in CMOS microcomputers and 
RAM 


M Recommended Applications 

@ Memory back-up for Video, Audio, Cameras, Tele- 
phones, Printer, Data terminal, Rice cooker and 
intelligent remote controller 


@ Specifications 


Operating Temp. Range =—25 to «70 C 
Maximum Operating Voltage Sas Vala 
Nominal Cap. Range 0.10 to 1.0F 


Characteristics 
at Low Temperature 


Capacitance change 
Internal resistance 


+30 % of initial measured value at +20 °C (-25 to +70 °C) 
<5 times of initial measured value at +20 °C (at -25 °C) 


After 1000 hours application of rated DC working voltage at +70 °C, the capacitor shall 
meet the following limits. 


Endurance 
Capacitance change | +30 % of initial measured value 
Internal resistance < 4 times of initial specified value 
Shelf Life After 1000 hours storage at +70 °C without load, the capacitor shall meet the specified 


limits for “Endurance”. 


After 500 hours storage at +55 °C, 90 to 95% R.H., the capacitor shall meet the 


Moisture Resistance =~ st 
specified limits for “Endurance”. 
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Panasonic Electric Double Layer Capacitors/NF 


M@ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 11 
=e fe) Fl is) im] is) ul | | Lf 
Product Code M.O. Voltage Code N.Capacitance Code 


Series Code 


@ Dimensions in mm (not to scale) 


Sleeve 


Ih max. | 6+1 


@ Standard products 


Internal resistance 
(Q) at 1 kHz 


Capacitance range 


(F) 


Case code 


Maximum 

Operating Capacitance 
Voltage (F) Part number 
(V. DC) 


. 
| 


@ Discharge current vs back-up time 


(at+25 °C) 


Back up time (h) / Drop from 5V to 2V — 


1 
Distance current (uA) (Current at 5V)— 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Electric Double Layer Capacitors/F 


Electric Double Layer Capacitors 
(Gold Capacitor) 


Japan 


Series:F 


@ Features 

For CMOS memory back-up 
@ Life: 1000 hours at +85 °C 
@ Maximum height 9.5 mm 


@ Specifications 
Operating Temp. Range -25 to +85 °C 
Maximum Operating Voltage 5.5V.DC 


Nominal Cap. Range 0.047 to 0.68 F 


Characteristics Capacitance change 
at Low Temperature Internal resistance 


+30 % of initial measured value at +20 °C (-25 to +85 °C) 
<5 times of initial measured value at +20 °C (at -25 °C) 


After 1000 hours application of rated DC working voltage at +85 “C, the capacitor shall 
meet the following limits. 


Endurance 
Capacitance change | +30 % of initial measured value 
Internal resistance < 4 times of initial specified value 
Shalt Life After 1000 hours storage at +85 °C without load, the capacitor shall meet the specified 


limits for “Endurance”. 


After 500 hours storage at +55 °C, 90 to 95% R.H., the capacitor shall meet the 


Moisture Resistance ” i, 
| specified limits for “Endurance”. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Electric Double Layer Capacitors/F 


@ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 ) 10 14 
Product Code M.O. Voltage Code N.Capacitance Code 


Series Code 


@ Dimensions in mm (not to scale) 


Sleeve 


@ Standard products 


Maximum 
Operating 
Voltage 
(V. DC) 


Internal resistance 
(Q) at 1 kHz 


Capacitance Capacitance range 


(F) 


Case code 


@ Current characteristics 


5.9 


NF-SG-SD-SE series 


125 150 ~=Time(h) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Electric Double Layer Capacitors/EL 


Electric Double Layer Capacitors 
(Gold Capacitor) 


Japan 


Series: EL 


@ Features 

@ New product 6.8mm added 

@ Same shape as coin type battery 

@ Quicker charge is available than secondary battery 
@ Flexible mounting is available 

@ Various style of terminals are available 


HM Recommended Applications 

@ Memory card (power supply to hold memory) 

@ Portable CD, pager, camera (power supply for 
memory back-up white exchanging battery) 

@ Solar-powered-calculator, solar-powered-watch 
(second power supply of solar battery) 


@ Specifications 
Operating Temp. Range -25 to +70 °C 
Maximum Operating Voltage 2.5 V.DC 


Nominal Cap. Range 0.1 to 2.0F 


Characteristics 
at Low Temperature 


Capacitance change | +30 % of initial measured value at +20 °C (-25 to +70 °C) 
Internal resistance <5 times of initial measured value at +20 °C (at -25 °C) 


ne 


After 1000 hours application of 2.5 V. DC at +70 °C, the capacitor shall meet the follow- 
ing limits. 


Endurance 
+30 % of initial measured value 
< 4 times of initial specified value 


ee 


;' After 1000 hours storage at +70 °C without load, the capacitor shall meet the specified 
Shelf Life on A , 
limits for “Endurance”. 


Capacitance change 
Internal resistance 


a es 


After 500 hours storage at +55 °C, 90 to 95% R.H., the capacitor shall meet the 
specified limits for “Endurance”. 


Moisture Resistance 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Electric Double Layer Capacitors/EL 


@ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 
©) (e! fe} [e) [o} [el fe} LJ LJ LJ LI 
Product Code M.O. Voltage Code N.Capacitance Code Style 


Series Code 


@ Dimensions in mm (not to scale) 


Terminal: A 


Part No. Fit0.2 
EECEOEL104A | 68 | 4 | 20 | os | tt 
EECEOEL474SA 2.0 
EECEOEL684A 2.0 


Terminal: R 


Part No. Prt0.5 
EECEOELIO“R = | 68 | 14 | too | os | 8 | 8 | 20 
EECEOEL474SR 4.5 
FECEOEL684R 55 
EECEOEL205R 5.5 


@ Standard products 


Maximum 

Operating Capacitance Bart number Capacitance range Internal resistance 
Voltage (F) (F) (Q) at 1 kHz 
(V. DC) 


Note: 1. It is not allowed to go through reflow (IR, Atomosphere heating methods etc.) process. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Electric Double Layer Capacitors/AL 


Electric Double Layer Capacitors 
(Gold Capacitor) 


Japan 


Series: AL 


@ Features 
@ Low internal resistance, 1/10 of series NA 
@ For back-up on ampere order 


Hi Recommended Applications 

@ Computer (memory back-up of HDD or FDD motor 
drive computer) 

@ For ignition of gas equipment (gas motor heaters, 
oven, range gas cooker) 

@ Toys (Quick charge motor drive) 


@ Specifications 


Operating Temp. Range ~25 to +70°C 
Maximum Operating Voltage 2.5 V.DC 
Nominal Cap. Range 1.0 to 10F 


Capacitance change 
Internal resistance 


Characteristics 
at Low Temperature 


+30 % of initial measured value at +20 °C (-25 to +70 °C) 
< 4 times of initial measured value at +20 °C (at -25 °C) 


After 1000 hours application of 2.5 V.DC at +70°C, the capacitor shall meet the follow- 


ing limits. 
Endurance 
Capacitance change | +30 % of initial measured value 
Internal resistance S$ 2 time of Initial specified value 
Shelf Life After 1000 hours storage at +70 °C without load, the capacitor shall meet the specified 


limits for “Endurance”. 


After 500 hours storage at +55 °C, 90 to 95% R.H., the capacitor shall meet the 


Moisture Resistance oat — ‘ 
specified limits for “Endurance”. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Electric Double Layer Capacitors/AL 


@ Explanation of Part Numbers 
1 2 3 4 5 6 ri 8 9 10 
fe} [e} le} [a] fo} fe} fe) LJ LJ 
Product Code M.O. Voltage Code N.Capacitance Code 


Series Code 


HM Dimensions in mm (not to scale) 


LO a 


@ Standard products 


Maximum 


Operating | Canacitance 
Voltage 


(V. DC) 


Capacitance range | Internal resistance 
(Q) at 1 kHz 


Part number 


eT a SS a 
[aa | eecaverss5 [26410504] 2090 | 125 | 230 | 08 
[47 [| eecave.a7s a7etoe4e| 2020 | 125 | 950 | 08 
[70 _[ ercaceti06 [80 wo180 | «0.10 | 180 | 350 | 08 


2.9 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Summary of Products 


General Application 


Stacked ECWU 
Metallized 


@ Non-inductive, @ High density 
ECHU 


| 
Oo 
on 


t 0.0001 to 0.1pF Stacked mounting 
) ini SMD 
16VDC/SOVDC =| Sowandretow | (industrial | 195-156 


soldering grade) 


e Non-inductive, @ High density 
0.0033 to 0.47uF Stacked mounting 

@ Miniature SMD 
16V to 100VDC @ Similar to polyester (Commercial 


film Capactitor grade) 


157-158 


Film —A40 nersiieace @ Non-inductive, e Resonance 
(chip type) 12 to 0.22u Stacked circuit for LCD 
ECHU(V08) lo 25VDC @ Flow and reflow backlighting 459-160 
*105°C soldering invertor unit : 


Stacked Metallized Film/Foil 


n 
2&2 
® 
(ep) 
O 
LL. 
Oo 
= 
io) 
5 
Se) 
ne) 
S 
5 
je) 
op) 
< 
2 
al 


Metallized Film 


@ Electronic 
Exchange 

@ Ringer circuit 
telephone & 

PBX 


@ Non-inductive 
Stacked 
@ Reflow soldering 


ES 
+85C 100VDC 

— 0.47, 0.82, 1.0uF/ 
+85C 160VDC 


161 


aie 


Stacked Metallized -40 @ Non-inductive ®General purpose 
Polyester/ ECQV to hapenad e Stacked 
50V to 100VDC : 
Polyarylate +85 construction 172-174 
-40 @ Non-inductive @ General purpose 


0.0001 to 0.47uF 
50V to 200VDC 162-167 


ECQB 
Polyester Film 


e Non-inductive ®General purpose 


0.001 to 0.47pF 


400VDC/600VDC 168-171 


@ Non-inductive @ High-temp. 
@ Low T/C applications 


ECQM 
PPS Film ECHS ee e Tight C-tol. © Oscillation & 175-177 
@ High-temp. timing circuit 
oS @ Non-inductive @ Timing circuit 
ECOP _ 0.0001 to 0.47pF e Tight C-tol. e Temp 
os 5SOVDC/100VDC compensation |178-183 


0.0001 to 0.47uF 
50VDC/100VDC 


-~40 @ Non-inductive @ High frequency 
Polypropylene ECQP(U) | to 0.001 to 0.47uF e Epoxy resin high current circuit 
Film 200V to 630VDC coating 4-1 
+85°C 184-186 
@ Low DF. 
as c @ Non-inductive @ High frequency 
ECOF ; ? 0.001 to 0.474 high current circuit 
200V to 680VDC 187-189 
Polyester/ —40 @ Non-inductive @ High frequency 
Polypropylene ECQK(Z) to peinieleericnal al *Malionp: ey 
Film +85 100VDC coefficient @ Timing circuit 190-191 
_ @ High sound 
, 49 | 0.00047 to 0.033pF | quality if orion gaa 
Polyester Film ECQB(A) to © Non-inductive igh sound quality 
+85C SOVDC @ Epoxy resin . 
coating 
~40 @ High sound quality | @ Audio equipment 
. 0.0001 to 0.1uF e Non-inductive 
PPS Film ECHR . to 5OVDC e Low T/C . 
85°C e Tight C-tol. 
Polypropylen ~40 | 0001 to.0.47uF | quality poorest 
' ypropylene ECQP(A) to OVU.4/U ¢ Nemiaduetve High sound quality . 
Film +85 100VDC @ Epoxy resin 
coating 
ai e Wid it G | 
Metallized ECQE(F) “ 0.001 to 10uF ao — een ee 192-199 
Polyester +g5¢ | 100V to 1250VDC | Compact size : 
~95 @ High frequency 
0.022 to 4.7UF high current circuit 
ECWF(B) to 
. +85C 250VDC, 400VDC 200-203 
Metallized 
) 


as ial ® Low D.F @ High pulse circuits 
ECWH(V — 0.001 to 0. 1HF © Small in size (TV, Display, 
800 to 2000VDC Electronic ballast) |o94-210 


* See internet or individual factory catalogs for detailed specifications 
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Panasonic 


Summary of Products 


Dielectric 


Metallized 
Polypropylene 


0.001 to 0.068yuF 


800V to 1600VDC 


ECWH 


@ Electronic ballast 


(T) 
LS 
iL F = ae 
Metallized e Flat temp. @ Timing circuit 
re) s 
& | Polyester/ ECQK(G) pill tac coefficient 
& | Polypropylene 11-212 
© 
= 
; @ Multiseries-wound | @ High-voltage 
Metallized ECQQ 4 0.0001 to 0.006uF construction elreuit 
Polyester ‘ 10 to 35k VDC 213-215 
. @ UL, CSA, SEMKO, 
Metallized 0.001 to 0.22uF DEMKO, NEMKO. ° ag oe 
=| Polyester/ ECQUN FIMKO, VDE, SEV or Hews 
= Polypropylene 250VAC Approved 216-217 
© (Class X) 
©. 
oO @ UL, DEMKO, : 
ae ECOEW 0.0047 to 1.0uF | SCHRO. NEMO, | era ine 
O16 250AVC daca 
| 2 pproved * 
~)} Qa (Class X) 
Q 
a = aon Otero gh mt, @ Applicable for 
oa. | 00. ' ; 
Q Z salad SS0VAC au | ® Intererencs  [p18-240 
Q| 2 | Metallized (Class Y) suppression 
< =| Polyester 0.001 to 1.0uF wcase. anes © Noise suppression 
ee he — uipped with a . 
oO |S ECQUG STEVACIOSOVAC, | aEreeerroe, | ee 
5/2 (UL, CSA) PRS, oe ey — 
2 5 Approved(Class X) 
O o 0,001 to 1.0uF ee retardant @ Noise suppressor 
(5 4S ECQUV ; © UL CSA, DEMKQ, for AC line 
eo 125VAC/250VAC PIMKO” VDE. SEV 229-2993 
a Approved (Class X) 
iS 0.033yUF + 1200 = @ Spark quenching 
= 0.1pF + 120Q ahah ap noise suppressor 
im minis 250VAC *NEMKO. FIMO, 
ui | Metallized (UL:125VAC) =a ae 
aT Polyester ~A0 @ Flame retardant © Spark hi ‘ 
Zz ECQUY to -OseuP + T20e eFC Netw EMKO es ne 
Hoe | SNe FIMO) VDE, SEV 
ass 
ce -40 e Compact size @ Noise 
Z Metallized ECQE(F) is 0.01 to 0.47UF suppressor 
& Polyester +850 125VAC/250VAC 192-199 
es 
wa 
= @ Non-inductive @ Noise suppressor 
ae 0.006uF f 
i | Polvester ECQM or fluorescent 
= 
Gapactior for 0.47 uF e@Flame retardant | @ Noise suppressor 
; case for Automobile 
Automobile BUG 250VDC 226 
® 0.5 to 22 uF e Flame retardant | @ Motor run 
” , 10 ce HU case 
Metallized Polyeste ECWS 
= poe iene! 220 to 480 VAC 997-229 
~ 
S beeaeur e@ Flame retardant | @ Motor run 
= Yl040U case 
= ECWG 125 to 430 VAC e Safety mechanism 230-234 
o Metallized Polyester/ 
5 Polypropylene e@ Flame retardant | @ Motor run 
= ECHAX 0.5 to 6 HF epoxy coating 
= 180 to 430 VAC © Safety mechanism 235-238 
or e Compact:Simple | @ Air cleaners 
e@ EVF for 
ECXC camcorder 239 
Power Supply Unit 
e CompactSimple | @ LCD back light 
ECXF 240 


*See internet or individual factory catalogs for detailed specifications 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


General Technical Information 


mWhen placing an order or making an inquiry, 

please specify the following : 

. Working voltage : DC, AC 

. Capacitance value 

. Capacitance tolerance 

. Finished product:color tv, stereo, switching power 

supply, lighting fixture, etc. 

5. Application or circuit diagram; noise suppression, 

resonance, etc. 

6. Operating condition : pulse, frequency, waveform, 

Current, etc. 

7. Operating temperature 

. Dimensions : body, leadspacing, etc. 

9. Shape : enclosure (dip, case, etc.), lead wire 
(straight, crimped, taping, etc.) 

10. Safety : There is an affect on other components, 
when the capacitor becomes short-circuited or 
open. 

There is an affect on the capacitor, when the other 
component or the circuit works irregularly. 

11. Others : 

* Product specifications, materials and other points 

mentioned in the catalog are subject to change 
without notification. 


WD — 


jee) 


mCautions about Safety in Use 

1. Operating voltage 4\ Caution! 
For the film capacitor series, the maximum 
applicable voltage varies depending on the applied 
voltage waveform, current waveform, frequency, 
ambient temperature (capacitor surface 
temperature), Capacitance value, etc. Use within 
the specified values by checking the voltage 
waveform, current waveform, and frequency 
applied to both ends of the capacitor prior to use. 
(In the case of high frequency, the permissible 
voltage varies with the type of the capacitor. For 
details please see the relevant specifications.) 


1.1 Rated voltage 

@ The rated voltage refers to the maximum voltage 
that can be applied continuously within the rated 
operating temperature range. If used beyond the 
rating, it may induce insulation breakdown of the 
film and cause short circuit. 

@ In a metallized capacitor, which has a self-healing 
action, short circuit or other failure may not occur 
immediately after application of a voltage over the 
rated voltage, but the insulation resistance is 
lowered, and it may lead to smoke or fire 
depending on the circuit conditions. 

@ The rated voltage of the capacitor for electronic 
appliance is usually indicated in the DC voltage 
except for special purposes. 
lf a capacitor of DC rating is used in an AC circuit 
(except for interference suppression and_ for 
electric appliances), the maximum operating 
voltage is limited by heat generation or electric 
discharge. Use within the voltage specified below 
according to the respective type. 


The maximum operating voltage converted to AC varies 

with each type. Please consult us for detail. 

(Note) This table cannot be applied in conversion from 
AC rated voltage to DC rated voltage. Please 
Inquire for the detail. 


AC maximum working voltage [Vrms (50, 60Hz)] 
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Panasonic 


1.2 Derating of rated voltage where operating 


temperature is high 

In film capacitors, the usable upper limit 
temperature (the capacitor surface temperature) is 
determined by the type of dielectric. 


When used beyond the rated upper limit 
temperature(usable upper limit temperature), it is 
necessary to derate the voltage in certain types 
(models), while other types (models) cannot be 
used beyond the rated upper limit temperature, 
and therefore when using beyond the rated upper 
limit temperature, be sure to lower the voltage and 
make sure the capacitor surface temperature is 
below the usable upper limit temperature. When 
using at high frequency, however, since the 
capacitor itself has its own temperature rise, and 
hence the following derating ratio cannot be 
applied. 


Usable upper limit temperature : 


General Technical Information 


@ The polyester (PET) capacitor is relatively high in 


dissipation factor (tané), and when used at high 
frequency, the self heating temperature rise 
increases. Use within the self heating temperature 
rise of 10°C or less, and the capacitor surface 
temperature not exceeding the rated upper limit 
temperature. 


Rated upper limit temperature : Upper limit temperature 


usable continuously at DC rated voltage. 

Upper limit 
temperature usable continuously by derating of DC 
rated voltage. 


<Rated upper limit temperature, usable upper limit temperature, and derating ratio of usable upper limit temperture by 


Rated upper limit temperature | Usable upper limit temperature 


types in DC use> (Example) 


itt 


e Derating of rated voltage to operating temperature 
In polypropylene capacitors (ECQP type, ECQF type, 
etc.), derate the voltage as shown below depending 


ECOF | 
ECOP 
50/100VDC 


ECOP(U)200/400/630VDC 


Polyester/Polypropylene 


on the operating temperature to compensate for 
dissipation of the dielectric. 


Percentage to the rated volt. 


60 80 
Cap. surface Temp (°C) 


1.3 Derating of rated voltage to capacitance value 
Generally, in film capacitors, as the capacitance 
value is increased, the withstand voltage 
performance is decreased. In the case of 


Capacitance range exceeding 0.1 uF of 
polypropylene capacitors with (ECQP type and 
ECQF type), use within the following voltage. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic General Technical Information 


Rated volt. 


Cap.value (UF) 50VDC 100VDC 200VDC 400VDC 630VDC 


oor Cte YC dYCC BV 
ots-015 Padi] 
016-018 =| adie C«dYCSC 
020-022 —~| STC; «dY COV 


0,240.27 — 
0,300.33 22V asV = 
0,360.39 = 
0.43-0.47 40V a0V — 


1.4 Derating of rated voltage when using at high 
frequency 
When using at high frequency, there is a risk of Therefore, the rated voltage at sine wave 30 kHz is 
thermal runaway (smoke, fire) due to self heat lowered to 65 V rms (derating ratio 57%), as compared 
generation in the capacitor. Derate the rated with AC rated voltage of 150Vrms at commercial 


voltage according to the example below. frequency. 
(It is necessary to derate until the self heating 
For use at high frequency, we recommend ECHU, temperature rise of the capacitor is below the specified 
ECHS, ECQP, ECQF, ECWF, and ECWH types. value.) 
<Derating example of rated voltage> 
Capacitor used : ECWF2224JB (250VDC, 0.22uF) 1.5 Calculation of rms in various waveforms 
Operating frequency : 30kKHz (sine wave) In each waveform, calculate the root mean square 
Permissible current (rated by company) : 30kHz, 2.7Arms (rms) value in the following formula. 


Usable upper limit voltage : 60Hz, 150Vrms, 
30kHz, 65Vrms 
1 2.7 
OnfC —  2x3.14x30x100.22x107 


Wave Toca 
form 


V= 


=65Vrms 


Notes 


(1) Use the peak value (Vo-p) of the Pulse voltage (3) Protective means for safety should be required in 
applied to both ends of the capacitor within the DC case a voltage over the rated voltage (permissible 
rated voltage. voltage) may be applied to the capacitor due to 

(2) When using at high frequency, it may lead to abnormal action such as trouble elsewhere in the 
breakdown due to withstand voltage deterioration Circuit. 
by self heat generation. Therefore, measure the self 
heating temperature rise value of the capacitor, 
and make sure it is within the specified limit. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic General Technical Information 


2. Permissible current A\ Caution! depending on the dissipation factor, and hence the 
Film capacitors are low in internal impedance, and permissible rms current for operating frequency 
hence a very large charging or discharging current differs depending on the capacitor type. In 
may flow depending on the circuit. particular, when operating at high frequency, the 
When a charging or discharging current exceeding dissipation factor (tand) increases, and when 


using over the permissible current, it may trigger 
thermal runaway, possibly leading to smoke or fire. 
Shown below are typical examples of permissible 
current by frequency (rms value) of the ECQE(F) 
type using polyester film and ECWF type using 
polypropylene film. 

For detail inquire us by presenting the operating 
conditions, or make sure the own temperature rise 
of the capacitor and the capacitor surface 
temperature are within the permissible range in the 
worst operating conditions. 


the permissible range flows, temperature rise 
occurs due to self heat generation, this can cause 
deterioration of withstand voltage and result in a 
short circuit, possibly leading to smoke or fire. In 
particular, in an application where the rms current 
is large or a large pulse current flows, measure the 
self heating temperature rise and make sure it is 
within the permissible self heating temprature rise 
limit. 


2.1 Permissible current 
The permissible current must be considered by 
dividing into pulse current (peak current) and 
continuous current (rms current) depending on the 
breakdown mode, and when using, therefore, 
make sure the both currents are within the 
permissible values. 


2.3 Capacitance value and permissible current 
The permissible rms current varies with the 
Capacitance value. The permissible current (rms) 
values by frequency and by capacitance of 
representative types are shown. In actual use, 
inquire us for detail by measuring the voltage and 
Current waveforms, ambient temperature, and own 


2.2 Permissible current to operating frequency 
temperature rise. 


The film capacitor varies in the frequency 
characteristic of the dissipation factor (tan ’) 


Type : ECQE(F)(Polyester) Type : ECWF2(B)(Polypropylene) 
Rated voltage : 250VDC4150Vrms_ 60Hz Rated voltage : 250VDC5>150Vrms 60Hz 


(at sine wave) (at sine wave) 
Operating temperature range : —40 to 85°C (Capacitor surface) — Operating temperature range : —40 to 85 + (Capacitor surface) 


(Note) 

The graphs illstrated are for reference 
only. Wavwform of current and 
temperature rise of capcitor are key 
factors to determine permissible 
current. For actual application, 
consult our sales representative or 
sales office. 
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2.4 Permissible current to pulse current 


@When used in switching circuits or snubber circuits metallized type, in particular, the internal 
a momentary high current pulse may curse local evaporated electrode and external takeout 
heat generation which may despite the electrode are connected by metallized contact 
evaporated. Film causing the capacitance value to (metal spraying), and hence due caution is needed 
deteriorate or an open circuit condition. because the upper limit of dV/dt value is low. 

Local heat generation may also induce smoke or @ The dV/dt values corresponding to rated voltage 
fire. and capacitance value of representative types are 
The pulse permissible current is generally obtained shown. When used in a high current pulse circuit, 
by the product of dV/dt (V/us) value and check the pulse permissible current (Ao-p). 

capacitance (uF). @Please consult us, If pulses are applied more than 

@ The dV/dt (V/us) value of a film capacitor is 10,000 times. 


determined by the element structure, and in the 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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General Technical Information 


<How to determine pulse permissible current> 


@When voltage V(V) is applied to capacitor C (F for 


farad), the electric charge Q(C) is expressed in 


product of the capacitance value C (uF) and voltage 


change dV/dt per us. 
(Example) In the case of ECQE4224KF permissible 


formula ©. dV/dt value 
QEGY sercaneneees ® Rated voltage : 400VDC, 
@The charging current |(A)flow in the capacitor at this Capacitance : 0.22uF, 
time is expressed in formula @. permissible dV/dt value : 37 
I=AQ/dt --rr-+--ee @ 


. pulse permissible current : 0.22 (uF)x37 8 Ao-p 
@Differentiating both sides of formula © by time t and (however, number of repetitions is 10,000 times or 
putting into formula @ yields formula ©. less), that is, momentary pulse current can be used up 


PVE sireeszevee @ Make sure the rms current is within the permissible 


Therefore, the pulse current is determined as the value. 
[ECQE (F) Permissible dV/dt value <within 10,000pulses>] 
Type 


(Cap. : HF) ECQE (F) ECQE (F) ECQE (F) ECQE (F) 
100VDC 250VDC 400VDC 630VDC 


Unit : V/us 


4\Caution! 

Protective means for 
safety should be provid- 
ed in case the pulse 
and rms current may 
exceed the permissible 
values due to abnormal 
action such trouble 
elsewhere in the circuit. 


— |_— 


x Asterisk denotes the lead pitch. 
- The value of dV/dt is mainly determined by the lead spacing (element width) and 
element sectional area. 


3. Operating temperature 4\ Caution! limit specified in the table below. 

3.1 Own temperature rise 
When the film capacitor is used in an AC circuit, Measure the own temperature rise value in indoor, 
especially in high frequency application, the wind-free condition. 


capacitor generates heat by itself from the flowing . . 

current. If the self heat generation is large, the * The details of self heating temperature rise value are 
capacitor may deteriorate, and smoke or fire may described in the specification. (Please contact us 
be occur. Check the self heating temperature rise as details of the specified value varies by each type.) 


value in actual conditions of use, and use within the 
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Type of capacitor 
Stacked metallized film chip capacitor (ECHU/ECWU) 
Stacked metallized film capacitor 
Polyester & metallized polyester capacitor 
PPS film Capacitor 


Polypropylene & metallized polypropylene capacitor 


3.2 Measuring method for self heating temperature rise 


value 

<Measuring method for lead wire type> 

As shown below, attach a thermocouple (90.1T 
wire small in thermal capacity) to the capacitor with 
adhesive or the like as shown below, and measure 
the capacitor temperature with care not to be 
affected by heat radiated from other parts. If 
exposed to heat effect from other parts, attach to 
the back side of the printed board or the like, and 
check. To avoid effects of convection or heat, put 


<Measuring method for chip type> 

As shown in the drawing, attach a thermocouple to 
the capacitor surface with adhesive, and measure 
the surfase temperature and capacitor surface 
temperature while avoiding radiation heat from 
peripheral parts. At this time, use a thermocouple 
with small thermal capacity (@0.1T wire), and to 


csp 


SS 


Temperature measuring instrument 


Lead wire 


General Technical Information 


«Inherent temperature rise 
Within 10°C 
Within 10°C 
Within 10°C 
Within 15°C 


Within 5°C 


the capacitor into box or the like, and measure in 
wind-free condition. 

Small capacitor (less than 1.0uF or L size less than 
15mm _ j:::-;-Measure in the middle of the element 
body. 

Large capacitor (1.0uF or more or L size 15mm or 
more j::::-Measure at two positions in lead wire 
end area. 


Temperature measuring instrument 


(Measure in wind-free state.) 


avoid heat release to the board, lift the parts to be 
measured from the board by using lead wire or the 
like, and install as shown in the drawing. To avoid 
effects of convection and wind, put the capacitor 
into the box or the like, and measure in wind-free 
condition. 


(Measure in wind-free state.) 
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3.3 Operating temperature range 
The operating temperature range of film capacitor 
varies with the dielectric material (type of film), and 
the usable temperature range is specified in each 
model. 
It must be noted, however, that the temperature 
range mentioned in the catalogue is the surface 
temperature of the film capacitor, not the ambient 
temperature of the capacitor. 
In actual use, make sure the sum of the ambient 
temperature +capacitor’s self heating temperature 
rise value (within specified value), that is, the 
capacitor surface temperature is within the rated 
operating temperature range. 


Z\ Caution! 
When used above the rated operating temperature 
range, dissipation factor (tan) increases, and the 
self heat generation may exceed the permissible 
value, possibly causing deterioration of dielectric 
film, short circuit, and smoke or fire. 


If there is cooling plate of other part or any 
resistance heated to high temperature near the film 
capacitor, the capacitor may be locally heated by 
the radiation heat, exceeding the operating 
temperature range, and smoke or fire may be 
caused. 

Check the capacitor surface temperature at the 
heat source side. 


4. Other cautions 

4.1 Capacitor for prevention of AC power supply 
(across the line) noise 
When using a capacitor across the line as means 
for prevention of noise, not only is the supply 
voltage always applied, but also abnormal surge 
such as lightning is applied, which may lead to 
smoke or fire. Therefore, the across-the-line 
Capacitors are strictly regulated in safety standard 
in each nation, and it is necessary to use the 
product conforming to the standard. 


<Representative examples of models authorized in major safety standards in the world> 


For using across the line in Japan, use the following 
models or the above overseas authorized ones. 

ECQE 1000VDC (125VAC) rating 

ECQE 1250VDC (125VAC) rating 

ECQE 125VAC (1A) rating 

ECQE 250VAC (2A) rating 


However, when using the ECQE (1A), (2A) rating model 
as across-the-line capacitor, at least one of the 
following conditions must be satisfied. 


Cap.Rated Voltage 


125VAC (1A) 


1. A varistor with the varistor voltage not more 
than the value shown in the table below should be 
connected parallel to the capacitor. 

2. Apulse voltage more than the value shown in the 
table below should not be applied across the 
Capacitor. 


(Note) When using together with varistor, check the 
varistor specification, and select the one free 
from surge deterioration. 


Varistor Voltage Pulse Voltage 
250V 250Vo-p 


470V 


250VAC (2A) 


<Reference> : Safety standards of overseas. 


) 


Organization 
UL (USA) 

CSA (Canada) 
VDE (Germany) 
FIMKO (Finland) 
SEMKO (Sweden) 
NEMKO (Norway) 
DEMKO (Denmark) 
SEV Switzerland) 
BSI UK) 


( 


country 


-_— 


-_— 


| 


630Vo-p 


Standard 


UL 1414 UL 1283 


IEC384-14 2nd. Ed 
IEC384-14 2nd. Ed 
IEC384-14 2nd. Ed 


IEC384-14 2nd. Ed 
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4.2 Flame retardation 
@ The dielectric film is not a flame retardant material. 
@!n the ECQE type polyester capacitor, although flame 
retardant epoxy resin (94V-O) is used in the coating 
resin, the flame retardation (UL 1414 flame test) is not 
guaranteed (satisfied) at DC 630V or less because of 
the conditions of the capacitor main body shape, 
resin thickness, etc. 
<Flame retardation guaranteed models> 
@ECQE 1000V rating or more 
@ECWH 
@Safety agency approved products (Interference 
Suppressor) 


4.3 Environments of use 

4.3.1 When used in humid environments 

When used for a long period in humid 
environments, the elements absorb moisture 
through the coating with the passing of the time. 
Water is low in insulation resistance, and 
oxidizes the electrode (evaporated film and 
metallized contact), and leads to trouble. 
Cautions on gas atmosphere 

when using in an oxidizing gas such as 
hydrogen chloride, hydrogen sulfide and 
sulfurous acid, the evaporated film (A1) or 


Polypropylene 


Polyester 


4.3.2 


<Cautions for mounting> 
@ Solder within the following temperature condition range. 


[ Soldering with iron 


(P.W.board direct mounting) 


metallized contact (zinc compound) may be 
oxidized, may result in smoke or fire. Avoid such 
atmosphere. 
4.3.3 When using by resin coating 

Consult us when using resin coating or resin 
potting components to improve humidity 
resistance or gas resistance, or to fix parts in 
plase. 

@The solvent contained in the resin may permeate 
into the metallized contact or electrode 
(aluminum foil or evaporated film) to deteriorate 
characteristics. 

@When curing the resin, chemical reaction heat 
(curing heat generation) occurs, which may 
adversely affect the capacitor. 


@ Cautions for Mounting 

1. Soldering of lead type 
The heat resisting temperature of the film capacitor 
varies with the type of dielectric film, structure of 
the capacitor, manufacturing method, etc. 
When mounting, set the mounting temperature so 
that the capacitor inside (element) temperature is 
be lower than the mounting heat resisting 
temperature given below. 


Dip soldering 


(See conditions) 


Solder temperature (°C ) 


Soldering time(sec) 


“> Conditions 


Through holes both sides 


P.W. Board 
t=0.8 or more 


110°C 1 minute 


Pre-heating 


Raised from P.W.board 


Capacitor (processed products) 
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@ The polyprolylene capacitor has lower mounting heat 
resisting temperature (110°C) than other polyester 
and PPS capacitors, and hence the following 
cautions are needed. 

1)In the case of ECQP type, if directly mounted on the 
printed wiring board, the element internal temperature 
may exceed 110°C due to heat from the lead wire, 
and hence a lead forming type should be used. 

2)Avoid passing through an adhesive curing oven in 
order to cure the resin for fixing the chip parts, in 
combination with chip parts. (Otherwise, exceeding the 
mounting heat resisting temperature, the dielectric film 
has a heat shrinkage and induces short-circuiting.) 
When combining with chip parts, after curing the 
adhesive, insert film capacitor, and solder. 

@Avoid reflow soldering by combining the lead type 
with chip parts. (Or excessive heat beyond the 
mounting heat resisting temperature may be applied, 
leading to breakage of coating resin or deterioration 
of capacitor characteristic.) 


@When using in multilayer Printed wiring boad, or in the 
case of a capacitor with a copper lead wire, please 


consult us separately. (In the case of copper lead 
wire, the thermal conductivity of the copper wire is 
high, and the internal temperature of the capacitor 
rises rapidly and may exceed the mounting heat 
resisting temperature.) 


2. Soldering of chip type 
The chip type film capacitor is available in two types, 
ECWU exclusively for reflow soldering and ECHU for 
both flow and reflow soldering. Although there are 
specific restrictive conditions for the chip type film 
capacitor, please check and consider the following 
items in order to guarantee soldering quality. 


2.1 Printed wiring boad 

2.1.1 Selection of printed wiring boad 
The chip parts are directly mounted on the printed 
wiring boad without using lead wires, and therefore 
thermal expansion of the printed wiring board may 
affect the characteristic of the film chip capacitor, 
and hence the following cautions should be 
observed. 


<Remarks for selecting the printed wiring boad> 


Coefficient of 
thermal expan- 
sion of printed 
wiring boad 


boards. 


Type of Printed 


wiring boad Chip film capacitor 


Coefficient o 


2.1.2 Parts layout on Printed wiring board 

Film chip capacitors, unlike the leaded type film 
capacitors do not have coating. 
Retaliated heat from a near by heated 
components may cause the temperature to 
exceed the usable temperature range. 

@ Without coating, if there is an exposed live part in 
the vicinity, a short circuit may be formed 


through the capacitor. Consider the arrange- 
meant 


Minimize the difference in coefficient of thermal expansion 
between the Printed wiring boad and film chip capacitor. If there is 
a large difference in coefficient of thermal expansion between the 
capacitor and Printed wiring boad, a mechanical stress is applied 
due to temperature changes after mounting, and the element main 
body may be changed, the soldered area may be cracked, and 
the performance may be lowered. Check sufficiently beforehand. 

«In particular, consult us if you are using ceramic Printed wiring 


Resin Printed wiring boad Caramic Printed wiring boad 


ECHU ECWU ' 
(PPS film) (PEN film) (Paper phenol) | (Paper epoxy) | (Glass epoxy) (Alumina) 
f thermal expansion 
(x10°°/°C) 


2.1.3 Land dimension design 
If the land area is wide, tombstone phenomenon (chip 
rising) is likely to occur in relation to the solder amount. 
It is disadvantageous for keeping the mount 
clearance of the mounting machine, but it is 
advised to design in the recommended land 
dimension shown below to the extent possible. 
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<Recommendable Land Dimensions> 


(Unit : mm) 


code (Dimensions) A C 


Electrode 


ie: 11.9 5.7 


|S (15.2 40.0] 126 | 173 | 9.0 


2.2 Flow soldering 


2.2.1 Flow soldering conditions 2.2.2 Cautions for flow soldering 
In flow soldering, the chip capacitor is soaked in @The film chip capacitor has no coating on the 
molten solder, and only the ECHU type using capacitor element, and the capacitor internal 
heat resistant PPS film can be used. electrode may be deteriorated due to activating 
The ECWU type using PEN film cannot be used agents (halogen, etc.) in the flux, and the 
in flow soldering because the heat resistance is Capacitance value may decrease or the 
in sufficient. characteristic may be deteriorated. 


Use flux with halogen content of 0.1wt.% or less. 


@When washing right after soldering, make sure 
the capacitor surface temperature is lower than 
60°C. 

ECHU Flow soldering conditions 


(250°C max.) 
Soldering 


150°C max. ing i 
Pees es Flow soldering is applicable 
to only ECHU type. (not 


Flow soldering applicable to ECWU type.) 


ow than 5 seconds 
Less than 3 minutes More than 2 minutes —— 


2.3 Reflow soldering 2.3.2 Cautions for rellow soldering 
Reflow soldering is a method of soldering by @ The film chip capacitor has no coating on the 
printing a proper amount of cream solder on the capacitor element, and the internal evaporated 
mounting land of the surface mount Printed Wiring electrode may be deteriorated due to activating 
Board, putting a film chip capacitor thereon, agent (halogen, etc.) in the cream solder, and 
heating, and fusing the cream solder to fix. the capacitance value may be decrease, 
dissipation factor (tan &) may increase, or the 
2.3.1 Reflow soldering conditions characteristic may be deteriorated. 
Perform reflow soldering within the following Use cream solder with halogen content of 0.1 
temperature profile. wt.% or less. 


* When performing reflow soldering, an 
appropriate coating thickness of cream solder is 
0.10 to 0.15 mm. 
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300 

250 
S 
eg 200 (150°C max.) 
a Pre-heating 
= 150 
a 


Reflow soldering 


anki 
Oo 
oO 


a 
oO 


Recommendable condition 
(C) 


(230°C max.) 
Soldering 


External temperature of P. 
W. B. will be different 
according to P. W. B. 
materials and soldering 
method. 

For temperature measuring 
we recommend glass epoxy 
P.W. B. (115mmx50mm. 


oO 


= 


Less than 2 Yaminutes +} 


\ 


0.8t) as standard. 


}~- Less than 5 seconds 


++— More than 2 minutes —— 


Less than 15 seconds 


fWhen performing reflow soldering, an appropriate coating thickness of cream solder is 0.10 to 0.15 mm. 


@ After mounting by using flux or cream solder with 
high halogen content, if used in humid 
atmosphere without washing, the halogen 
(especially chlorine) may be dissolved in 
moisture and invade into the element, possibly 
leading to lowering of insulation resistance, 
decrease of Capacitance, or the like. 


@When washing right after soldering, make sure 
the capacitor surface temperature is lower than 
60°C. 


@The maximum temperature reached on the 
element surface in reflow is as follows. If a higher 
temperature is applied, abnormality may occur 
on the appearance or electrical characteristics. 


Max. temperature on element surface 


260°C 
240°C 


lf exceeding the specified temperature, it must be noted that the reliability of the part cannot be guaranteed. 


2.4 When using soldering iron 
With a soldering iron, high temperature is directly 
applied to the film chip capacitor. Abide by the 
following soldering iron conditions, and strictly 
control the iron tip temperature. 


ECHU 
270 Cmax.—4s max. 


(‘C ) Iron tip temperature 


3 


Soldering time(sec) 


: Standard range 


2 


Conditions for use of soldering iron 


2.4.1 Soldering conditions when using soldering iron 
Observe the following cautions, and use within 
the soldering conditions below. 


ECWU 
260 Cmax.—4s max. 


——— (‘C )|ron tip temperature 


2 3 = 


Soldering time(sec) 


: Standard range 


5 


Soldering iron capacity : 30W 
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2.4.2 Cautions for use of soldering iron 
@Be careful that the soldering iron not directly 
touch the main body of the chip film capacitor. In 
particular, don't touch the side (cut section). If 
touched by the heated soldering iron, lowering of 
insulation resistance, shortcircuit or other 
characteristic deterioration may occur. 


@Preheat the printed wining board land sufficiently 
with the soldering iron, and then solder. Solder 
without directly touching the iron tip to the 
electrode of the capacitor. 


@Don't reuse the product (part) once removed by 
the soldering iron. 


@Avoid mass mounting of chip film capacitors by 
soldering iron. (Temperature control is difficult, 
and the characteristics may be deteriorated.) 

@Please donot resolder with heat directly from 
bottom side of P. C. B. because capacitor will 
likely be damaged. 


<Usable detergent and washing method> 
(Usable detergent) 


(Washing method) 


<CFC substiture detergent> 

As a result of regulation of CFC and chlorine derivative 
detergents, many substitute detergents come to be 
used, but the performance of the chip type capacitor 
may be reduced depending on the type of detergent or 
washing condition. Check sufficiently beforehand. 
Consult us in advance if planning to use CFC substitute 
detergent. 


<Drying after washing> 

Dry after washing so that the detergent is not left over. If 
drying is insufficient, the detergent is left over on the 
element surface, and the insulation resistance is 
measured to be lowered. Dry enough so as not to leave 
detergent. 


Alcohol derivative IPA (isopropyl alcohol) (Reagent for general industrial use) 
Halogenated hydrocarbon AK-225AES Asahi Glass Co. 


eee 


Steam washing Within 5 minutes 


General Technical Information 


3. Washing 
3.1. Washing of chip type 
@Since the chip type capacitor does not have a 

coating, components of flux or detergent left over 
on the element at the time of washing may be 
activated and invade into the inside of the 
Capacitor, and adverse effects may be caused. 
Observe the following cautions. 


@In the case of washing, use flux and cream solder 
with halogen content of 0.1wt.% or less when 
mounting. 


@In the case of ultrasonic washing, note that peeling 
of protective film, electrode separation due to 
resonance, or characteristic deterioration may 
occur depending on the detergent used or 
ultrasonic output. Check carefully beforehand. 


When using a CFC substitute detergent, with the 
washing method of spraying detergent (rinsing 
water) to the substrate at high pressure, the 
protective film on the element surface may be 
peeled off due to the water pressure. Check 
carefully beforehand. 


3.2. Washing of leaded type 
The film capacitor varies significantly in the effect 
of washing depending on the structure and 
material, and generally it is less affected by CFC or 
alcohol derivative washing solvent, and is likely to 
be affected by highly polar solvent. 


The lead type film capacitor is coated with an 
epoxy resin excellent in chemical resistance, and is 
hardly affected by detergent, but it is 
recommended to be washed for short duration. 


Applicability of detergents in film capacitors is 
listed for reference. 
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<List of applicability of detergents> 


| Boxtype | Boxtype 


; - Chip Lead 
Washing condition type type ECQUV | ECQUX 
ECQUT | ECQUY 


Ethanol 
Ultrasonic washing or immersion washing for 5 min 


Alcohol 
Isopropyl! alcohol (IPA) 


Ultrasonic washing or immersion washing for 5 min 


FRW-17 Ultrasonic washing for 5 min, 60°C 
Silicon -+FRW-1N _— Ultrasonic washing for 5 min, 60°C 
+FRW-100 Steam drying for 1 min, 100°C 


Asahi Clean AK-225AES 


Ultrasonic washing or immersion washing for 5 min 
Halogen 
HCFC 141b-ns 


Ultrasonic washing or immersion washing for 5 min 


P3 Cold Cleaner 225S 
Ultrasonic washing for 5 min, 60°C — IPA ultrasonic rinsing for 5 
Petroleum min at ordinary temperature — hot air drying for 5 min, 40°C 


hydrocarbon 
Toluene 


Ultrasonic washing or immersion washing for 5 min 


Terpene Cleaner EC-7 
Terpene Spray washing for 5 min at ordinary temperature —> purified water 
spraying for 5 min, 50°C — hot air drying for 5 min, 80°C 


Purified water Ultrasonic washing for 5 min 60°C > 
wind-free drying for 5 min, 85°C 


Clean Through 750H 
Ultrasonic washing for 5 min, 60°C — purified water 
ultrasonic washing for 5 min, 60°C — hot air drying for 5 min, 


Clean Through 750L 
Ultrasonic washing for 5 min, 60°C — purified water 
ultrasonic washing for 5 min, 60°C — hot air drying for 5 min, 


Clean Through 710M 
Ultrasonic washing for 5 min, 60°C — purified water 
Surface active ultrasonic washing for 5 min, 60°C — hot air drying for 5 min, 


agent Clean Through LC-841 
Ultrasonic washing for 5 min, 60°C — purified water 
ultrasonic washing for 5 min, 60°C — hot air drying for 5 min, 


Ultrasonic washing for 5 min, 60°C — purified water 
ultrasonic washing for 5 min, 60°C — hot air drying for 5 min, 


Shower washing for 1 min, 60°C — purified water 
ultrasonic washing for 5 min, 60°C — hot air drying for 5 min, 


Washing enabled Washing disabled 
Washing enabled conditionally Not confirmed 


<Wash-free flux> 


é,, Low residue flux | ULF-500VS ee 
- AM A73 | oO | 


Inactivated flux | AM-173 


x Note) Insulation resistance is lowered by invasion of water. However it is Teabls by drying for 4 hours at 125°C. 
@ Washing disabled (x mark) detergent should be avoided because the appearance may be impaired, the 
characteristic may be deteriorated, and the reliability cannot be guaranteed. 
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4. 


4.1 


4.2. 


Temperature measuring in soldering of film 
capacitor 

When using film capacitor of low heat resisting 
temperature in mounting or chip type, measure the 
element temperature profile in mounting in the 
following manner, and make sure the soldering is 
done below the heat resisting temperature. 


Lead type 

<Preparation of measuring sample> 

Open a hole of about 20.3 to 0.8mm in the top of 
the capacitor tothe middle of the element, and 


Capacitor Thermocouple 


Fine wire) ZA. \ (Thick wire) 


‘ 3~4m DB | 


Printed wining boad 


Chip type 

<Preparation of measuring sample> 

Fix thermocouple (@0.1T wire) to the top of the 
capacitor with adhesive. 


<Measurement of temperature profile> 
As shown below, connect a thermocouple (3 to 4 


Adhesive 


Thermocouple 


3~4m 


Capacitor 


@ Other Cautions 


1. 


Changes in capacitance value over time 


@lhe capacitor characteristics change characterstic 


depending on its ambient conditions and 
environmental conditions. In natural conditions, 
there is a certain capacitance change due to 
permeation of humidity in the air. The degree of 
such capacitance changes varies with the 
dielectric material, coating material, and structure. 


@For use in a circuit where time constant and 


Capacitance precision are required, use the 
products of polypropylene derivatives (ECQP, 
ECQF types) which vary less with time. 


insert thermocouple (@0.1T wire), and fix with 
adhesive. 


<Measurement of temperature profile> 

As shown below, connect a thermocouple (3 to 4m) 
of same type as the thermocouple attached to the 
capacitor, to the thermocouple of the capacitor as 
shown below. Mount the sample on the mounting 
printed wiring board, and pass into the soldering 
and mounting process, and measure the 
temperature profile. 


(Measuring instrument) 


m) of same type as the thermocouple to the 
Capacitor, to the thermocouple of the capacitor as 
shown below. Mount the sample on the mounting 
printer wiring boad, and pass into the soldering 
and mounting process, and measure the 
temperature profile. 


(Measuring instrument) 


Hum (Buzz) 


@ Hum produced by capacitors due to mechanical 


vibration of the film is caused by the coulomb force 
which exists between electrodes of opposite 
polarity. A louder hum is produced when applied 
voltage waveform has distortion, and/or higher 
frequency component, etc. Although hum does not 
spoil characteristics of capacitors. 
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148 


Storing method, storing conditions 

It must be noted that the solderbility of the external 
electrode may deteriorated when stored in an 
atmosphere filled with moisture, dust, or a reactive 
oxidizing gas (hydrogen chloride, hydrogen 
sulfide, sulfuric acid). 

Avoid location with particularly high temperature 
and high humidity, and store in conditions not 
exceeding 35°C and 85% RH. 


Handling Precautions 

Sudden charging or discharging may cause 
deterioration of capacitor such as shorting and 
opening due to charging or dischaging current. 
When charging or discharging, pass through a 
resistance of 20 to 1000Q/V or more. 

When connecting multiple film capacitors in parallel 
in withstand voltage test or life test, connect a 
resistance of 20 to 1000Q/V or more in series to 
each capacitor. 

Be careful not to scratch the capacitor surface with 
sharp edges (such as screwdriver, soldering iron, 
pincers, chassis). Don’t apply excessive load to 
the lead wire (at the time of re-processing of lead 
wire, etc.). 
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4.4|f the capacitor is dropped by mistake, its 


4.5 


5 


characteristics may be damaged. Don't use it in 
such a uase capacitor. (If reusing, check the 
quality sufficiently. ) 
In the case of leaded type capacitor, be careful not 
to apply excessive force to the lead wire root area, 
which may cause cracking or separation in the 
coating resin near the root area. 


Additional Points 

@Product specifications, materials and other points 
mentioned in the catalog may be changed without 
notification. 

@For further information regarding usage conditions, 
please contact the following department : 
Engineering section 
Electronic Circuit Capacitor Division 
Matusushita Electric Industrial Co., Ltd. 

10-31, 3-Chome, Hanaten-Higashi, Tsurumi-ku, 
Osaka, 538-0044 Japan 
Tel : (81) 6-965-4651 Fax : (81) 6-969-6182 
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@ Points to be noted when ordering 

When placing an order, please specify the following: 

1. Working voltage 

2. Capacitance value 

3. Capacitance tolerance 

4. Application products: fluorescent lamp, mercury 
lamp, motor, electromagnetic cooker, microwave 
oven, etc. 

5. Capacitor function; resonance, motor running, power 
factor correction etc. 

6. Condition of operation: pulse, frequency, wave-form, 
Current. 

7. Operating temperature. 

Dimensions: body size, lead-space, etc. 

9. Shape: enclosure (dip, case, etc.), terminal (lead 
wire, fast-on terminal,etc.) 

10. Safety: Infuence on other components when the 
capacitor gets short-circuited or open. Influence on 
Capacitor when other components or the circuit 
works irregularly. 

11. Others: 

* Product specifications, materials and other items 
mentioned in the catalog may be changed without 
notification. 


oO 


@ General Precautions 

For correct usage, please note the following points 

1. Rated voltage 
The rated voltage of capacitors for electrical 
equipment is usually specified as AC, except 
special types. 

1) Selection of rated voltage 
In addition to the normally operated terminal voltage, 
it is necessary to pay attention to rated frequency, 
load fluctuation and voltage change caused by a 
connection with other electrical parts. 


Typical Rated Voltage (AC) 


125V,180V,200V ,220V ,240V,250V,290V,430V,480V 


2) Permissible overvoltage 
Permissible continuous overvoltage, including 
changes in the source voltage, is less than 110% of 
the rated voltage. If supply voltage fluctuation 
exceeds+ 10%, the rated voltage should be raised. 


2. Permissible overcurrent 
Permissible overcurrent caused by high frequency, 
permissible overvoltage etc.is less than 130% of the 
rated current (2nxrated frequencyxrated 
capacitance xrated voltage 10°). 


3. Permissible VA 
Less than 135% of the rated VA (rated voltagex 
rated current). 


4. Operating temperature range 

1) Maximum Permissible Temperature 
Capacitors should be used within the maximum 
permissible temperature. 
(The temperature defined by the highest capacitor 
surface temperature, i.e. the sum of the inherent 
temperature rise and the ambient temperature). The 
ambient temperature upper limit value according to 
the conditions such as heat transmission and 


radiation from nearby heat-generating sources or 
little air convection. 


Maximum Permissible Temperature 
60°C, 70°C 


2) Minimum permissible temperature 
The minimum permissible temperature is —25°C. 
Capacitors should be used at ambient temperature 
above this figure. 


5.Hum (Buzz) 
Hum produced by capacitor is due to mechanical 
vibration of the film caused by the coulomb force 
between electrodes of oppossite polarity. A louder 
hum may be produced when applied voltage wave 
has distortion and or higher frequency. 
However, hum does not spoil characteristics of 
Capacitors. 


6.Other points to be noted 

1) In case capacitors are used at frequencies other 
than the rated frequencies ( 50/60 Hz), please make 
an inquiry to our engineering section. 

Even within the rated voltage and current ranges, 

appropriate precautions are necessary if steep 

voltage rises or high frequencies are applied. 
2) When capacitors are fixed by screws, please note 
the following. 

a) Tighten the screws with a torque of less than 2N E 
m. 

b) Use M4 truss screws with washers. 

c) On burring process, care should be taken to keep 
the correct tap-hole angle, and not to have a 
foreign matter intrusion and flash under the 
fastening terminal of the capacitor. 

3) No dust or water should be permitted to remain on 
the surface of capacitor terminals as this may cause 
electrical leakage or corrosion. 


For complete engineering assisstance to insure 
achieving optimum performance of the capacitors in 
your particular application, please contact to the 
following : 

Engineering section 

Electronic Circuit Capacitor Division 

Matsushita Electric Industrial Co.,Ltd. 

10-31, 3-Chome, Hanaten-Higashi, Tsurumi-ku, Osaka, 

538-0044 Japan 

Tel : (81) 6-965-4651 Fax : (81) 6-969-6182 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Capacitor with a Safety Mechanism 


1. What are capacitors with a safety mechanism 
Capacitors for electrical equipment are widely used for 
power factor correction in discharge lamp ballasts, and 
for motor running in home electrical equiment. 
Althought it is rare for capacitors to emit smoke or to 
catch fire in such equipment, accidents do occasionally 
occur, and the requirment to maintain safety up to the 
end of a capacitor's life is of great importance. 
Customarily, in order to maintain safety, the equipment 
itself has been provided with some form of safety 
device, or capacitors in the equipment have been fitted 
with built-in safety devices such as the pressure type, 
current fuse type, thermal type, etc. 

However, these capacitors with built-in safety devices 
have a complicated structure and are expensive, and 
bulky. From this reason, there has been a strong 
demand for the development of a capacitor which has 
high safety and reliabitity as well as a simple structure. 
We have first developed a capacitor with a safety 
mechanism in which the conventional winding type 
capacitor element itself maintains the safety 
mechanism. 

If any defect occurs in the capacitor, only the defect 
site is isolated from the sourse, thus preventing 
capacitors from accidents such as smoke emission and 
catching fire. 


Structure of element with a safety mechanism and equivalent circuit 


Insulation margin 


Metal sprayed 
electrode 


Element structure , Be ef 
( ure) (Equivalent circuit) 


Disconnected electric path 


(Element structure) 


2. Structure and operation (working) principles of 
capacitors with a safety mechanism. 

The capacitor basically has a conventional winding 
strucrture, however it has unique segmented 
metallized electrodes, which form a parallel connection 
of many small-capacitance capicitors referred as to 
capacitor units here. 

lf a dielectric breakdown should occur in this capacitor 
owing to overvoltage etc., only the fault capacitor unit is 
desconnected, thus preventing the whole capacitor 
from being burnt out (smoke emission, catching fire). 

In this case, the normal function of the capacitor will be 
kept with only a slight reduction of capacitance. Since 
the basic structure consists of the conventional winding 
structure, this capacitor shows the compatibility with 
customary capacitors and the same excellent features 
and quality as the conventional capacitors for electrical 
equipment. 


Structure of conventional element and equivalent circuit 


Insulation margin 


Metallized 
electrode 


Metal sprayed electrode 


(Element structure) (Equivalent circuit) 


Disconnection 


(Equivalent circuit) 
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Panasonic 


Capacitor with a Safety Mechanism 


3. Safety Test Procedure and Mechanism 


In carrying out the safety test of capacitor with safety 
mechanism, the capacitor shall be put in the 
thermostatic oven which is able to control at the highest 
ambient temperature, and after the capacitor has 
reached that temperature, and after the capacitor has 
reached that temperature, the test shall be conducted 
with the circuit on Fig.4 by the following procedures. 

(1) Switch S shall be at open position and the capacitor 
Cx shall be applied with alternating current voltage 
of 1.3 times the rated voltage. 

(2)Then, S shall be put in the position "b" and the 
discharging capacitor Co shall be applied with the 
direct voltage of, at maximum, 7 times the rated 
voltage and the maximum capacitance of Co shall 
be twice of Cx. 


4. Example of Capacitor Current Decrease due to 
Protective Action 


: direct current power source ~) 
: direct current voltmeter (v) ; 
: change-over switch : 


: discharging capacitor LL 


‘ Capacitor 


: alternating current power source 
alternating current voltmeter 
alternating current ammmeter 


: choke coil 


f+: fuse 


(3) After Co has reached the specified value of direct 
voltage, S shall be put in the position "a" and the 
charge of Co shall be discharged through Cx which 
is applied with a voltage of 1.3 times of the rated 
voltage. 

(4)After discharge, S shall be put back in position "b" 
and the procedures described above shall be 
repeated. During this time, discharge shall be 
repeated every 15 sec. 

(5)The ammeter A shall record the value of the current 
and when the current corresponding to Cx has 
become about zero, the test shall be ended. 


Current (A) 


30 


Lt hh 
i He a 
' El 


ree 
| 
<a, 


60 90(minute) 
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Panasonic Taping Specification for Automatic Insertion(Mounting) 


Taping Type 


Standard taping 5mm lead spacing with 12.7 mm body width AD, AS, AB 


5/7.5 mm lead spacing with 15mm & up 
body width 


Radial tyes Odd size taping (I ) 


Odd size taping (Il) | Other than above(Robotic Insertion) Please consult 


Chip type Embossed taping Apply for chip film. 8,12,16,24mm carrier tape 


@ Radial type taping 
@Standard taping (Unit : mm) 


Style AD Style AS Style AB 
P 


| 
ee (H)18.0-20.0 
34.0max. 
Note : H: dimension is based on insertion machine “Panasert RH series” made by Panasonic. 
Consult us in case of inserting by other insertion machines. 


Odd size taping (1) (Unit : mm) 


Style B Style C Style E 


p p 


Po 


Po 
PP 0B | 
OS Xo 2 XX 


Note : H: dimension is based on insertion machine “Panasert RH series” made by Panasonic. 
Consult us in case of inserting by other insertion machines. 


@Odd size taping (I) 
© As the specification of taping is changed with various conditions such as dimensions, lead spacing and 


insertion machine, please contact the nearest sales office for further information. 
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Panasonic Taping Specification for Automation Insertion(Mounting) 


Dimensions in mm(not to scale) 


Style AD, Style B, Style D Style C, Style E 


=) (ef | 


| 


L __f__ tt -—— 

LA A EI 
a, aS 

rr IN 

|e ee AS — 


| P|) 2.7#10 =| 15.0410 | 5.4410 | 15.010 || 30.0410 
15.0+0.2 
| 25.4402 | 0040.2 

0+2.0 

18.0+0.5 

9.5min. 


9.0+0.5 


Note : H: dimension is based on insertion machine “Panasert RH series” made by Panasonic. 
Consult us in case of inserting by other insertion machines. 


@ Packing 


Ammo Packing Heel Packing 


Indication 
of content 


¥Pe bid 
Fa 
ype | we | o | a | 
| No4 [| 340 | 60 | 360 | No9 | 350 | 65 | 410 | 
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Panasonic 


Taping Specification for Automatic Insertion(Mounting) 


Chip type embossed taping 
@ Embossed taping 


Ao 


ry ool 
ETH E| 
fa al we 


@ Standard packaging quantities 


J1, J2, H1, H2 2178 


Dimensions(mm) 


Size code | Reel | Quantities 


3000pcs/reel 


H3, G1, G2, G3 2000pes/reel 
E1, £2, D1, D2 3000pcs/reel 
E3a, E3, D3, D4 2000pes/reel 
X,V 1000pcs/reel 

U 1000pcs/reel 

S 750pcs/reel 


i 2 
© r 
H1, H2 aes 1.4 
He i 
G1, G2 1.8 
& 24 
apnnE ctefotafath Bae 
F2 0.30 2.5 
ooo 
mehr tend =] =] belo [[ = le Pete 


met [zor [exo | war [Fa01 [Exot [Pao [P20 [P20 fab. 3" foo, 2 [e001 [202 [k 


Dimensions(mm) 


+0.10 


x a 
12.0 0.343 

: Fao] ose] ** 1.75 2.0 | 4.0 | 1.50 | 1.50 5.795 | 5.75 

S | 10.80 | 16.00 0.355 | 5.815 | 5.77 


@ Reel dimensions 


Reel size 0178 


178.0£2.0 


1.0£0.5 


Dimensions(mm) 


Reel size @330 
330.0220 


C 13.0£0.5 13.040.5 
D 21.0+0.8 21.0£0.8 
E 2.0£0.5 2.0 £0.5 
N 60.0£2.0 80.0£2.0 
' 9.5+0.5 14.0£1.5 
We 11.941.5 18.0£2.5 

Ws 13.38£1.5 — 
1.2£0.5 2.00.5 


1.00£0.25 


Dimensions(mm) 


Code 
Size code S 
@Leader part and tape end (Uni : mm) A 330.0+0.2 
C 13.0+0.2 
Tape end Leader part D 21.0+0.8 
Oo--0e\eeo--00 i 25205 
TUE je eu-- W: 2.0+0.5 


20Empty Pocket min. 


400min. 
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Panasonic Plastic Film Capacitors 


Film Chip Capacitor 
Type: ECHU (High grade) 


Stacked metallized PPS film as dielectric with simple 
mold-less construction 


@ Features 

@Small in size (minimum size 2.0x1.25mm) 
@85°C, 85%RH, W.V. x 1.0 for 500 hours 
@Applicable for both flow and reflow soldering 


Recommended Applications 
@]ime-constant 

@Filtering 

@Oscillation and resonance 


mexpienanan of al ioe 


aewMwMOOOUOUUe 


12 


ba 


Product code Dielectric & Rated voltage Nominal capacitance Cap. Tol. Suffix Suffix 
construction 
Specifications 
Operating temp.range -§5 lo +125 C 
Rated voltage 16VDC , 50VDC 
Capacitance range 0.0001 to 0.1 uF (E12) 
Capacitance tolerance +2%(G), +5%(J) 
Withstand voltage Between terminals : Rated volt. (VDC)x175% 1 to 5s 
Dissipation factor $0.6% (20°C, 1kHz) 


16VDC : 23000MQ (20°C, 10VDC 60s) 


Insulation resistance 50VDC : 23000MQ (20°C, 50VDC 60s) 


Flow soldering : 260°C max. 5sec max. 
Soldering conditions Reflow soldering : 260°C max. and 30sec max. at more than 230°C 
(Temp. at cap. surface) 


@ Construction @ Dimensions in mm (not to scale) 


___L+0.2 - Wo? 

ae EE 
oO 
+ 
x= 


0.35+0.20 0.35+0.20 


Element Outer electrode 
(stacked) * To be applied 


G3 3.2] 25 | 20 
only for size E14 48 | 3.3 | 1.4 
code E1 & E2 E2 48 3.3 20 
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Panasonic 


Plastic Film Capacitors 


Rating, Dimensions & Quantity/Reel 


Rating volt. 16VDC 
Cap. (uF) 
| 


Rating volt. aa 


0.0001 -ECHUTHTOTBS Os, 
0.00012 -ECHUTHTSICES— 35 a 
0.00015 ECHUTHTET=ES} 20 Ti 
0.00018 HUTHIBILBS | 20125; 08] J 
0.00022 UTH22I-BS | 201125] 08] JT 
0.00027 HUTHETILES | 2.0 [125,08] JT] 
0.00033 UIHSS1-BS | 2.01125] 08 | JT 
0.00039 20 JT 
0.00047 Please use S0VDC rating of ECHU(B) -ECHUTHa7 IBS ee par frastes tr 
0.00068 
0.00082 CECHUTHE2ILBS [2.0 [1.25] 08 | Jt 

0.00: CECHUTHTOZBS [201.25] 08] JT |3000 
0.0012 CECHUTHT2-B5 | 2.07.25] 08 | JT 
0.0015 PECHUTHTS2=85 [2.0] 4.25 [08 [JT] 
0.0018 CECHUTHTEES | 207.25] 08 | JT 
0,022 CECHUTH222-B5 | 2.0[1.25] 08 [IT] 
0.0027 CECHUTHO72=B5 [20/425], 08 | JT] 
0.0033 | ECHUTCISES | BOLT ORT IT] | ECHUTHSS2BS [S218 [08 HT 
0.0039 20 | [ECHUTHIOCES 3216 -[os LAT 
0.0047 | ECHUIC472_B5 | 2.0 | 1.25) 0.8 | JT | ECHUTH472_B5 | 3.2 | 1.6 | 0.8 | AT 
0.0056 | ECHUTCS62_85 | 2.0 | 1.25] 0.8 | JT PECHUTHS62_B5 | 3.2 | 1.6 | 0.8 | AT 
0.0068 | ECHUTCSBZBS [20 [725,08] Ji]  [ECHUTHES=—B5 [32/78 [08 | HT 
0.0082 | ECHUTCEZES [20 [125,10 Je) — [ ECHUTHEZBS [3.2 TO] 10 AZ 
0.01 | ECHUTCT03_B5 | 2 1.25 [7.0 [2 3000} ECHUTHT03_B5 | 3.2 [1.6 | 1.0 | Re | 
0.012 -ECHUTOTESBS | 32716 [OSH | ECHUTAT23_B5 | 3.2 [25 | 1.0 | GI 
0.015 | ECHUTCTSa-B5 | 3.2 Tr] PECHUTHTss-Bs 37-25-10] Cr 
0.018 | ECHUIC183_B5 | 3.2 [1.6 | 08 | AT | - ECHUTHTSSLBS [32 [25 [14 | G2 
0.022 | ECHUIC223_BS | 3.2 [1.6 | 0.8 | HT PECHUTH22S-B5 [32 [25 | 14 [G2 2000 
0.027 ee 

0.033 1.6 -ECHUTHSSSBS [32 128-20 CO 
0.039 __| ECHUTC303_B5 [32 [76 | 14) 
0.047 Ho] CECHUTHA7S=B9 
0.056 | ECHUTCS6I=B5 | 3225 [14] G2], | ECHUTH56S BO 
0.068 | ECHUTC683_BS | 3.2 [25 | 1.4 | Ge | UTH683S_B9 | 4.8 [3.3 | 1.4 | Et |3000 
0.082 | ECHUTH823_1B9 | 4.8 [3.3 | 20 | E2 | 

0.1 _ ECHUIC104_BS | 3.2 [25 | 20 | G3 | 


-ECHUTHTOa Bo [48 [33 [20] Ee 
| 


L Capacitance tolerance code G, J 


Code 


MExample for Land Dimensions (mm) 


| Row sottring | Row sottring Reflow soldering 


| a {| 8 | c | 
a 
ee 
ae 


LA | 8 | o | 
| 22 | 38 | 14 | 


Bae 3.8 1.4 
, £1 | 26 | 66 | 30 | 26 | 66 | 30 | 
jp Ee | 26 | 66 | 30 | 26 | 66 | 30 _ 
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Panasonic Plastic Film Capacitors 


Film Chip Capacitor 
Type: ECWU (Standard) 


Stacked metallized PEN film as dielectric with simple 
mold-less construction 


@ Features 

@Small in size (minimum size 3.2x1.6 mm) 
@85°C, 85%RH, W.V. x 1.0 for 500 hours 
@Applicable for reflow soldering 


m@ Recommended Applications 
e@Coupling 

@By-pass 

@General purpose 


Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 
el ich WM WU LJ LU UU Ye eo 
Product code Dielectric & Rated voltage Nominal capacitance Cap. Tol. Suffix Suffix 

construction 


Specifications 
Operating temp.range -§5 to +105°C 
Rated voltage 16VDC, 50VDC, 100VDC 
Capacitance range 0.001 to 0.47uF 
Capacitance tolerance +5% (J) 
Withstand voltage Between terminals : Rated volt. (VDC)x175% 1 to 5s 
Dissipation factor 21.0% (20°C 1kHz) 


16VDC : 23000MQ(20°C, 10VDC 60s) 
| | C<0.33uF | 50VDC : 23000MQ(20°C, 5SOVDC 60s) 
Insulation resistance {00VDC : 23000MQ(20°C, 100VDC 60s) 


C>0.33uF | 16VDC : 1000MQ .uF min. (20°C, 10VDC 60s) 


Reflow soldering : 240°C max. and 30sec max. at more than 210°C 


Soldering conditions (Temp. at cap. surface) 


@ Construction @ Dimensions in mm (not to scale) 


*Size code H1,H2,H3,G1,G2,G3, 
E1,E2,E3a and E3. 


» To be applied 
0.35+0.20 9.35+0.20 " onty for size 
code E1, E2 


E3a and E3. 


*Size code D1,D2,D3 and D4. 


L+0.2 W+0.2 
Element Outer electrode oy 
(stacked) H . 60 | 

0.35+0.20 0.35+0.20 : 


ok, 
HI/OJDOJO|HJO/HJO|HIO/HIO 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Plastic Film Capacitors 


@ Rating, Dimensions & Quantity/Reel 


Rating volt. 16VDC Rating volt. SOVDC Rating volt. 100OVDC 


0.001 
0.0012 
0.0015 For this rating use type | ECWU1152JB5 | 3.2[ 1.6] 1.0 | H2 | anny 
0.0018 ECHU(B) 3.2 
0.0022 
0.0027! For this rating use type 
0.0033] EGuUYB) ECWUTHSS2I85] 32] 16[08 | AT 
0.0039 /ECWU1H392JB5] 3.2 | 1.6 | 0.8 | H1 | 
0.0047 1.6 | 0.8] 4 | 
0.0056 ECWU1H562JB5| 3.2 | 1.6 | 0.8 | H1 | 3000 2000 
0.0068 JECWU1H682JB5] 3.2 | 1.6 | 0.8 | H1 | 
0.0082 
0.01 ECWU1H103JB5 
0.012 
0.015 
0.018 3000 
0.022 ~ - 
0.027 
0.033 _|ECWU1C333B5 
0.039 
0.047 
0.056 |ECWU1CS563JB5 2000 |ECWU1HS63JC9 3000 

0.068 

0.082 000 

0.4 

0.12 ECWUTHT24/C9] 60] 4.1] 48| D1]. 

0.15 3000 [ECWUTHTS4/C9] 6.0] 4.1 [2.0 | 02 

0.18 ECWUTHTB4JC9] 60] 41/24/03) 

0.22 EcHUrrazalcel 60 1 | 28] be 


0.27 _|ECWUTCITAICS| 60/41] 18] DF | 
0.33 _ECWUTCSBAICA| 6041 [20] D2 
0.99 JECWUTCS0AI09] 6041 [24] 08 [oy 
0.47 _fecwuicarasoa 60 [41] 2804) 


@Example for Land Dimensions (mm) 


Land dimensions 


Reflow soldering 


es [26 | 66 | 30 
38 
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Panasonic Plastic Film Capacitors 


Resonance circuit for LCD back lighting invertor unit 
Film Chip Capacitor 


Type: ECH U(V08) 


Stacked metallized pps film as dielectric with simple 
mold-less construction 


@ Features 

@Small in size 

@Low loss and excellent frequency characteristics 
@Applicable for both flow and reflow soldering 


m Recommended Applications 
@Resonance circuit for LCD backlighting invertor unit 


@ Explanation of Part Numburs 


AAW M HED E ww oo 


Product code Dielectric & Rated voltage Nominal capacitance Capacitance tol.& taping 
construction for automatic mounting 
Specifications 
Operating temp.range -—40°C to +105°C 
Rated voltage 25VDC 
Capacitance range 0.12 to 0.22uUF 
Capacitance tolerance +5%(J) 
Withstand voltage Between terminals : Rated voltage (VDC) x175% 1 to 5s 
Dissipation factor <0.6% (20°C 1kHz) 
Insulation resistance 23000MQ (20°C, 25VDC 60s) 


Flow soldering : 260°C max. 5sec max. 
Soldering conditions Reflow soldering : 260°C max. and 30sec max. at more than 230°C 
(Temp. at cap. sutface) 


Construction Dimensions in mm (not to scale) 


Element Outer electrode 
(stacked) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Rating, Dimensions & Quantity/Reel 
Rated voltage 25VDC 


[it tw a 


eonurerewves [604i | 18 | OT 
eonuTetsavos_[ 60 | 41 | 18 | 0 

eorviereaoe—[-60[-a1| 20 | 02 
[eonutezaavos | 60] 41 | 24 | 03 


MExample for Land Dimensions (mm) 


3000 


Flow soldering Reflow soldering 


«Use ECHU(B) 16VDC or 50VDC type for the capacitor range less than 0.1pF-. 
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Panasonic Plastic Film Capacitors 


Film Capacitor for surface Mount use 


Type : ECWU(C) 


Stacked metallized PEN film as dielectric with simple 
mold-less construction 


MFeatures 
@Smaill in size 
@Applicable for reflow soldering 


Recommended applications 
@Electronic exchange 
@Ringer circit for Telephone & PBX. 


MExplanation of Part Numbers 


1 2 3 4 5 6 7 8 9 10 11 12 
fe] [co] [w) lu} [2] [ec] [4] [7] (4) [k) fe} Ly 
Product code Dielectric & Rated voltage Nominal capacitance Cap. Tol. Suffix Suffix 


construction 


PT Tapewieth —[__Feeldim. 
30mm 

MSpecifications 

Operating temp.range =o 2 — 

Rated voltage 100VDC, 160VDC 

Capacitance 47-0183, TOLE 

Capacitance tolerance + 10%(K) 

Withstand voltage Between teriminals:Rated volt. (VDC)X150% 1min. 

Dissipation factor =1.0%(20°C, 1kHz) 

Insulation resistance =1000MQ-uF(20°C, 100VDC, 60s) 


Reflow soldering:230°C max.and 30sec max.at more than 210°C 


Soldering conditions 
2 (Temp. at cap. surface) 


Dimensions in mm Example for Land Dimensions(mm) 


(not to scale) joe tot * Land dimensions 


| Reflow soldering | soldering 


100VDC 160VDC 


erperrsor rage 
ro.B2t - | 72.6[17.3| 9.0 | 
7.2 ae ce7 | 5.7 | 12.6 | 17.3 | 9.0 | 


@Rating, Dimensions & Quantity/Reel 
Rated voltage : 100OVDC 


ar lace 


es Ss NN DS |: 
0.47 ECWU1474KCV 5.50.4 4.2+0.3 1000 x 
1.0 ECWU1105KCV 9 8£0.5 6.3+0.4 5,440.3 1000 V 


Rated voltage : 160VDC 


iat SS a I 
0.47 ECWU2C474KCV Q. a 5 8. a) 4 5. a0 3 1000 U 
0.82 ECWU2C824KCZ 15.2+0.5 10.0+0.5 3.620.8 S 
1.0 ECWU2C105KCZ 15.2+0.5 10.0+0.5 4.6+0.3 S 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Polyester Film Capacitor 


Type: ECQB 


Designed for application where high density insertion of 
components is required. 


@ Features 
@High volumetric efficiency 
@Non-inductive construction 


mM Recommended Applications 
@General purpose usage 


WExplanation of Part Numbers 

1 2 3 4 s 6 7 8 9 10 14 

le} [ec] le] fe} ||] LE} LI Ld UU 

Product code Dielectric & Rated voltage Nominal capacitance Cap. Tol. Suffix Suffix 
construction 


12 


id 


| Ammo__—i|__—Reel__—iTypet| Type? _| 
| Straight | Crimped| Straight |Crimped| | siyleN [style T | 
p 4 [| 3 ft 5 | 9 Blank] WL 


@Explanation of Prat Number for Odd Size Taping 


Ee] eo BOO we 


Product code Dielectric & Rated voltage Nominal capacitance 7.5mm _ Cap. Tol. Suffix 
construction Crimped lead 

Specifications 
Reference standard JIS C 5113 
Operating temp.range -40 to +85°C 
Rated voltage 50VDC, 68VDC, 100VDC ,200VDC 
Capacitance range 0.0001 to 0.47uF 
Capacitance tolerance +5%(J), +10%(K) (0.0001 to 0.00039 yF/S0V, 63VDC : +10%only) 
Dissipation factor 0.8%max.(20°C,1kHz) (ECQB1H(S), ECQB(F)100VDC : 1.0%max.) 
Withstand voltage Between terminals : Rated voltage(VDC) x 250% 1 to 5s 

, , C S 0.33uF : 30000 MQ min. 20°C, 50 VDC 60s : ECQB1H(F), ECQB1(F) | 
Insulation resistance P 

C > 0.33yuF : 10000MQ -uFmin. 20°C, 100VDC 60s : ECQB1H(S), ECQB1(F), ECQB2(F) 


Dimensions in mm(not to scale) 


Type2(Suffix W) meme 


Style N Style T K102 + Date code 


| 
 ECQBIH(F),ECQB1J(F), 
Marking Marking ; Marking : 
Date code 


102K 
1000 
ECQB2(F) 

Solder-plated Copper-clad steel-wire 102K 


U edt0.05 


$+0.8 


200[_] 
(0.001 ~0.056yF) (0.068~0.47pF) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Plastic Film Capacitors 


Packaging Specifications for Bulk Package 
Packing quantity : 100pcs./bag 

M Taping Specifications for Automatic Insertion 

@Taping style 


Style AD 


Style AS 


@Packaging Specifications 


walt (HF) PDT ASTBTCTOTE 


*See the columm 
“Rating, Dimensions 
& Quantity Box” for 
packing quantity. 


ECQB (S SOVDC 0.00047t00.01 [OlO} | | [ | Ammo | No2 | 
0.012t00.033 |O/O}] | | | | Ammo | No3 | 


0.0001to0.01 [OO] [| | | | Ammo | No2 | 
0.012t00.039_ [|OJO{ | | | | Ammo | No3 | 
0.047t00.15 [QO] | | | | | Ammo | No2 | 
sovbe | 018 too.22  [O} | | { {| | Ammo | Not | 
0.047 to0.1 | {O} [ [ | | Ammo | No2 | 
0.000ito0.22  |O{ { {| [ [ | Reel [ No45 | 
0.0001 to0.033 [OO | | | | Reel | No.45 | 
ECQB (F) 


0.0001t00.01 JOJO! | | | | Ammo [ No2 | 
63VDC 

0.033 to 0.1 Oy of tt Ammo | Not | 

0.033t00.047_ | |O} | | [ | Ammo | Noi | 

Q.0001tod01  [O} | | [| | | Reel | No45 | 


0.0001to0.047_ | JO} | | | | Reel | No.45 | 
0.1 to 0.47 Pp ot tT Op Ammo | NOS 


ooo1tco1 | [Ol] | | | | Reel] No.45_| 
0.0001100.01 TOO, || || Ammo | No.2 _ 
ooo [OlO| | | | | Ammo | No.3 _| 
0.018100.027 _TOlO, | | | | Ammo | No.2 | 
100 VDC : 
0.001 100.022 [Ol | | || | Ammo | No.2 
0.027 100.033 [O, || |_| | Ammo | No.1] 
0.0033 to0.083 | | | | JO] | Ammo | No.2 
soo voc (0.039 100.056 | ||| JO[ | Ammo | No.5 
0.068 to. 0.33 | | | |_| [O| Ammo | _No5_ 
0.39 0 047 | | | |_| [QO] Ammo | No.6 | 
0.039 00.1 | | | [O} || Ammo | No.5 _| 
0.12 to 0.22 Pt tT TOL UT Ammo TNO 


@ Rating, Dimensions & Quantity Box 
@Type ECQB(S), Rated voltage:50VDC, Capacitance tolerance: +5%(J),+10%(K) 


é Qty. 
Part No i Toe | <n 

ome 
ECORTHATIL 
ECOBTHSEICIS(_) 
EcasiHe8 IS) 
ecanTHe21 CIS(_) 
ECOBIHTOZLIS_) 
ECaBTHI22LIS(_) 
EcaBTHI52L18(_) 
EcaBiHTe2-IS(_) 

EcaBiH222(IS(_) 2000 
ECOBTH272—I8(_) 
EcaBiHsa21S(_) 
EcaiHs025(_) 
ECOBTHA7ZCIS(_) 
ECOBTHS62IS(_) 
EcaBiHe82IS(_) 
EcaBTHE22 CIS(_) 
ECOBIHTOS IS) 


Suffix for lead crimped or taped type 
Cap. tol. code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


164 


@ Rating, Dimensions & Quantity/Ammo Box & Reel 
@Type ca ), Rated voltage:50VDC, Capacitance tolerance: +5%(J),+10%(K) 
Only £10 (K)is available from 0.0001 to 0.00039UF 


Dimensions ae 
Part No. res i -_ pase ee 
1 | Type-2 = “2 Reel 


ECOBTHTOTRA) | _ono0r | 70 | 30 | 60 | 140 | 500] 50 | 050, 
ECOBTHTZIKF() | o.00012 | 79 | a0 | 60 | 110] 500 | 50 | 050 
ECOBTHTSTKF() | o.00015 | 70 | 30 | 60 | 11.0] 500] 50 | 050 
ECOBTHTBIKF() | o.ooia | 70 | a0 | 60 | 11.0] 500] 50 | 050 
ECOBTHAZIKF() | o.oo022 | 70 | a0 | 60 | 11.0] 500] 50 | 050 
ECOBTHRTIRF() | o.o00a7 | 70 | 30 | 60 | 11.0] 500 | 50 | 050 
ECOBTHIIKF() | o00033_| 70 | a0 | 60 | 11.0 | 500] 50 | 050 
ECOBTHOBIKF() | o.oo039 | 70 | 30 | 60 | 110 | 500 | 50 | 0.50 


ECQB1H471 LIF 
ECQB1H561 LIF 
ECQB1H681 LIF 
ECQB1H821 LIF 
ECQB1H102 
ECQB1H122 LIF 


0.0007 [7.0 [30 | 60 [110 [5.00 | 50 [050 
[o.oo [7.0 [| 30 | 60 | 110 | 500 | 50 | 050 
0.00068 [7.0 [30 | 60 | 110 | 500] 50 | 050 
0.00082 [7.0 [30 | 60 | 110 | 500] 50 | 050 
oor [70 [30 | 60 [110 [500 | 50 [050 
00018 [70 [30 | 60 [110 | 500 | 50 [050 


ECOBIHISZCF_) | ooo | 70] 30 | 60 | 110] 600] 50 | 0.50 
ECOBTHTaZ-F_) | ooote | 70 | 30 | 60 | 110] 800] 50 | 050], 
eoomrreeeCH) | oonee | 70 [30 | 60 | v1.0 [00 | 50 | 050 | | 2000 
EcoBTHaT=-F_) [0.0027 | 70 | 30 | 60 | 110] 800] 50 | 0.50 
ECOBTHSGZCF_) | o.00as | 70 | 30 | 60 | 110] 800] 50 | 050 
ECOBTHSEZ-F_) | o.oo | 70 | 30 | 60 | 110] 600] 50 | 050 
ECOBIHAZ-F_) | 0.0087 | 70 | 30 | 60 | 110] 800] 50 | 0.50 
ECOBIHSEZ-F_) | o.0s6 | 70 | 30 | 60 | 110] 500 50 | 050 
ECOBTHEEZ-F(_) [ooo | 70 | 30 | 60 | 110 | 500] 50 | 050 
ECOBIHEZZ-F_) [o.oo | 70 | 30 | 60 | 110] 500 | 50 | 050 
ecomrroTA) | aot [70 [30 [60 | 110 | 500 | 50 {oso 
ECOBTHI2S F 0.50 

[001s | 75 | 30 | 60 | 14.0 | 500 0.50 
ECOBTHTS-F) [oie | 78 | 30 | 60 | 110 | S00 0.50 
ecomrrees Rl) | one [7s | 30 | 60 {110 | s00 [50 | 050 
ECOBTHOTSCF 5.00 | 60 | 050 
ECOBTHGGS CF 


ECQB1H393 LIF 
ECQB1H473 
ECQB1H563 
ECQB1H683 LIF 
ECQB1H823 LIF 


i 
oO 
oO 
oO 
fo) 
oie 
on} Oo 
Oo] oO 


5.00 
[005s [a0 | 43 | 75 | 125 [500] 50 | 050, 
[008s [a0 | 43 | a5 [135 | 500] 50 | 050 
pe 

1000 


ECOBTHTOATR() | 07 | 80 | 50 | 100] 150 | 500] 50 | 050” 
ECaBIHIaATR) | 012 | 14.0] 50 | 95 | 145 | 750] 50 | 060 


ECQB1H154 LIF 
ECQB1H184 LIF 
ECQB1H224 LIF 
ECQB1H274 LIF 
ECQB1H334 LIF 
ECQB1H394 LIF 


ECQB1H474 LIF 


—_ Suffix for lead crimped or taped type 


Cap. tol. code 


ois | v1.0] 50 | 100 | 150 [750 | 60 | 060 
oie | .0f 55 [105 | 155 | 750 | 60 [060] 
oz [1.0 | 60 [115 | 165 [750 | 60 | 060” 
par [130 [60 | 20 | 70 {1000 [50 | 060 
03s [ 130] 65 | 130 | 180 [1000 50 | 0.60 - 
os [is0 [70 | 40 | 190 | 100050 [5 

7s [14s [195 [1000 60 | 060” 


( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
ECQB1H153 LIF( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 
( 


ee ed el ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed ed es es es ed ed a ee ea ee ee 
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Panasonic Plastic Film Capacitors 
@ Rating, Dimensions & Quantity/Ammo Box & Reel 


@ Type ECQB(F), Rated voltage:63VDC, Capacitance tolerance: +5%(J),+10%(K) 
Only +10%(K)is available from 0.0001 to 0.00039uUF 


ben aty 
= (uF) ae an ae ee 
Reel 


ECOBTIOTRAL) 
ECOBNTETKFL ) 
ECOBTTETKFL) 
ECOBTTETKFL ) 
ECOBTIBETRFL) 
ECOBNETIKF( ) 
ECOB NESTA) 
ECOBTGSTKFL) 


ECOBIATICA ) 
ECOBNESTC ) 
ECOBIESTCR( ) 
ECOBNEETCR( ) 
ECOBITOZCA_) 
EOOBNTZECK_) 
ECOBNTECK( ) 
ECOBTECA_) 0.50 | 2000 | 2000 
ECON) 
ECOBNETETA_) 
ECOBNEIECF( ) 
ECOBNGIECF( ) 
EOOBNATECR( ) 
ECOBNEBAT( ) 
ECOBNER TK) 
ECOB TET) 
ECOBITOSTR_) 
EORTC) [oo | 70 | a0 | 60 | 110 | 600] 50 | 050 
ooBNESCR ) | oo | 70 | 30 | 60 | 110 | 600] 0 | 080 
ECORI) | oo1e | 70 | 30 | 60 | r10 | 600] 50 | 050, 
ecomeascr) [onze | 70 [30 {60 [v1.0 { 500 | 50 | 050 
ECOBNETEF(_) 
ECOB NESS) 


= Suffix for lead crimped or taped type 
Cap. tol. code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


@ Rating, Dimensions & Quantity/Ammo Box & Reel 
@Type ECQB(F), Rated voltage:100VDC, Capacitance tolerance: +5%(J),+10%(K) 
Only +10%(K)is available from 0.0001 to 0.00039uUF 


Plastic Film Capacitors 


- aty 
Part No ar fim | m= oe TT os 
Reel 

ECOBTIOKF( J [0.0001 | 72 [ 30 | 60 | 110 | 5.00 [ 50 | 050 | 
ECOBTIAIKA ) [0.00012 [72 [30 [60 | 110 [S00 | So | 050 
ECOBTTSIKE) | o.0001s | 72 | 30 | 60 | 110 [600 | 60 | 050° 
ECOBTTETKA() | 0.00018 | 72 | 30 | 60 | 110 | 600 | 50 | 050_ 
ECOBTEAIKR) | 0.00022 [7.2 [30 | 60 | 11.0 [S00 | 50 
ECOBTATIKF( ) | 0.00087 | 72 | 30 | 60 | 110 [600 | 50 
ECOBTSSTKA( | 0.00083 [72 | 30 | 60 | 11.0 | 600] 50 | 050 
ECOBTSOTKF_) 72 | 30 [60 | 110 [500 | 50 | 050 | 
ECOBTaTIR( ) | o.oo [72 | 30 | 60 | 14.0 [800 | 50 [050 | 
ECOBTSETF(_) 72 [30 | 60 | 110 | 500 | 50 | 050, 
ECOBTESI-F( ) 3.0 5.0 
ECOBTEZTCR 3.0 
ECOBTIO“F( ) 7.2 5.0 
ECQB1122.1F(_ ) 7.2 5.0 | 0.50 | 2000 | 2000 
ECQB11520F(_ ) 72 | 30 5.0 
ECQB1182_F(_ ) re | 80 | 85 
ECORTOEF ) 72 
ECOBTETEF(_) 72 
ECOBTSSAF_) 6. 5.0 
ECOBTSOZF(_) 3.0 
ECOBTATZF(_) 72 | 30 
ECOBTSSZA_) 
ECOBTEBZF(_) 6. 
ECOBTEZEF(_) 
ECOBTIONF() 70 | 120 0.50 
ECOBTTES A) 
ECQB1153LF(_ ) 72 | 40 | 75 | 125 
ECQB1183_F(_ ) 75 | 45 | 80 | 13.0 | 5.00 | 5.0 | 0.50 
Ecopteec ry [002 | 75 | 45 | 90 | 140 | 800 1000 
ECOBTATEA 75 
ECOBTSSSF( ) 10.0 [75 5 
ECOBTSOSA( ) 75 [60 | 105 5.0 ea 
ECOBTaTSA(_) 165 0.60 
EcoRI y | 00s | 100 [so | 95 | 145 [7.50 | 5.0 [060 | 500 
ECQB1683LF( ) 10.0 16.5. | 7.50 
ECOBTERA | o0ez [100 | 55 | 120] 17.0 [750 | 60 | 060 
ECOBTIONF( ) 105 | 60 [728 [175 | 7.50 | 50 | 0.60 
ECORI) | 012 | 105 | 7.0 | 135 | 185 | 750 | 50 | 060 | 
ECOBTTEAF() | _O8 7.0 | 120 | 17.0 | 10.00| 50 | 0.60_ 
ECOBTIAAA( ) [018 5.0_[ 0.60 | 
EcoBTaa Fy | 022 | 730 | 80 | 130 | 780 _ 
ECORI) [027 | 130 | 85 | 150 | 200 | 1000] 60 | 060] . 
ECOBTEMA y [03s | 13.0 [90 | 160 | 210 | 10.00] 50 | 060 
ECOBTaMA() [03a | 13.0 | 108 | 17.0 | 220 | 10.00| 50 | 0.60 
ccasTa7aA y | oar | 130 | 115 | 175 | 225 | 1000] 50 | 060 | 


Suffix for lead crimped or taped type 
Cap. tol. code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


@ Rating, Dimensions & Quantity/Ammo Box & Reel 
@Type ECQB(F), Rated voltage:200VDC, Capacitance tolerance:+5%(J),+10%(K) 


Cap, Dimensions (mm) Qty 
saad vn m [ef FT Ss 
=n 1 | Type-2 | Type-1 | Type-2 Ammo 


ECQB21027F() [| 0001 =f 8s | 40 =| | 12.0 | 
ECOBETEZ FC) 
EOOBETEA FC) i258 
ECOBZTEZ A ) 
EOORDEEE FT) 
ECoBEATEF) | oo0ar | ~es_| 4s [80 | 190 | 500 | 50 | 050 
ECORI) 060 
ECOBSSE FT) eonse [ino [as [rs as ra0 [50 mo 
cael RECS E 
a 
ECOBREEEAT [00068 [10 | as [ 90 [140 | 750 | 60 | 060_ 
ECORI | ooo [10 [4s [90 [40 | 760 | 60 | O60 
couBeTmA [oor | 0 [46 | 100 | x60 | 7.50 | 60 | 060 
ECoBEREA y | oom [0 | 50 [10s [18 | 780 | 50 | 060 
eee), | OO eT ee Te) | ee | 
ee | ie | | ee | to | 0 | ran | 80 | oe 
EoOBeETH J [owe | 110 | 60 | vos | 788 | 780 | 50 | oe 
ee ee ae 
ECORI) [i20[ io [760 [50 | 060 
Sonne ae, aoe [as [ so [ a5 [78 | oae | 75 | 0a = 
OORT) [oar [iss | 85 | 130 | 180 [1000 | 75 | 060 
EOOBRECTA Y [oss | 135 | 60 | 135 | 185 | 1000] 75 | 060 
ial a a ee ee 
od ee Ce ee eee eee 
rooseomr) | 01 | veo | 70 [vas [ves | aso | 700 
ee 
a 
i ee eae eS 
FOUR) [oz | 190 | 90 | 15 | 235 | 1500 | 125 | 060) 
ee 2 ee | | ee 5 Be |e | ie | Oe 
FOU yf oss [240 [90 | ves | 235 | 20.00 | 160 | 0.80 | 
ECORRISF() 300 
ECORRITIC ) 


_ Suffix for lead crimped or taped type 


Cap. tol. code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


167 


Panasonic Plastic Film Capacitors 


Polyester Film Capacitor 


Type: ECQM 


Designed for application where high density insertion of 
components is required. 


W@Features po 
@Non-inductive construction — 
@Excellent moisture resistance 


lm Recommended Applications 
@General purpose usage 


@Noise suppression for lighting products 


MExplanation of Part Numbers 


IEeEMOOOCOOOBL 


Product code Dielectric & Rated voltage Nominal capacitance Cap. Tol. Suffix Suffix 
construction 


PA [ 4 [ 6 | Type 1 


Pa [own ts [ow 


@ Explanation of Prat Number for Odd Size Taping 


Pe dmOOOOOMDE 


Product code Dielectric & Rated voltage Nominal capacitance 7.5mm _ Cap. Tol. Suffix 
construction Crimped lead 

Specifications 

Reference standard JIS C 5113 

Operating temp.range -40 to +85 C 

Rated voltage 400VDC, 600VDC, 125VAC 

Capacitance range 0.001 to 0.47uF 

Capacitance tolerance +5%(J), + 10%(K), 7% %(Z) 

Dissipation factor 1.0%max.(20°C, 1KHz) 

Between terminals : Rated volt.(VDC) x 250% 1 to 5s 
Withstand voltage 125VAC x 230% 60s(For type 1A only) 


Between terminals to enclosure : 1OOOVAC 60s(For type 1A only) 

C $0.33uF : 30000MQ min. 
Insulation resistance C>0.33uF : 1OOOOMQ - OuFmin. 

2000MQmin. (20°C, 500VDC 60s)(For type 1A only) 


(20C, 100VDC_ 60s) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Plastic Film Capacitors 


Dimensions in mm(not to scale) 


Type 2 (Suffix B) Type 3 (Suffix W) 


Lmax. Lmax. Lmax. Lmax. 


a 


Marking ; Marking é Marking é Marking 


@d+0.05 


oO 
# ) 
S+0.8 S+0.8 Solder-plated 


Style N Style T Copper-clad steel-wire 


@ Marking(Example) 


Rated volt. Rated volt. Rated volt. 
400V DC 600V DC 125V AC 


0.001~0.01pF 0.012~0.47pF 0.001~0.0068uF 0.0082~0.22uF 
104K 104K 
102K 102K 602|] Z/ 
4000 8 a 600v 0) @y600V 8 
t t 125VAC 


Date code Date code Date code Date code Date code 


Packaging Specifications for Bulk Package 
Paking quantity : 100pcs./bag 


Taping Specifications for Automatic Insertion 
@ Taping style 


Style AD 


@ Packaging Specifications @Lead Spacing 


(uF) AD] as| B| CI DIE | 


D 
0.001to0.0039 [O| | | | [{ | Ammo | Noi | 
apoype |} Ootrte 0.01 tO 
ECQM 


-o.0027t00.0r | | | | [O| | _Ammo | No5_| 

0.012 00.068 | | | || |O| Ammo [No _| 

eoovac [set wants fOr TY LT Pam f Net 
0.0022 1 tO; {| Ammo | nos] 


* See the columm “Rating, Dimensions & Quantity Box” for packing quantity. 


|B 
as 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


@ Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage : 400VDC Capacitance tolerance : +5%(J), +10%(K) 


a a) 
Part No a a ee a 
Arno 


ECOMATORZ) 
EcoMATaI | 00018 | 10 | 60 | 100 | wo | 650 | 60 | 2 | 060 
Ecowars2az_) [ocr [110] 60 | 100 | 150 | 650 | 60 | 2 | 060] 
Ecawarezzy | ocoie [140 | 60 | 100] 150 | 650 | 60 | 2 | 060] 1000 
EcomazeecZ() | ood | ro] 65 | 108 | ws | 650 | 50 | 2 | 060 
Ecawaarena y | _ocoar [120 | 60 | 100 | 150 | 760 | 60 | 2 | 060, 
Ecowasee=iz( ) | o00ss [120 | 65 | 105 | 150 | 750 | 50 | 2 | 060] 
Ecomaee=Z_) | o.00 | 120] 65 | 108 | 160 | 760 | 50 | 2 | 060 
Ecomaa7e=Z_) | 0.0047 | 140 | 60 | 100 | 160 | 960] 60 | 2 | 060 
Ecomasezcz_) | o00s6 [140 | 60 | 100 | 150 | 960] 50 | 2 | 060| 
ccomassz—Z() | 0.0088 | 140 | 65 | 108 | 68 | 960 | 60 | 3 | 060 
ECOWABEZZ_) 50_| 8 | 060 | 
ECaWaTOsZ_) 5 [080] 5. 
ccamaTecZ_) | oor | 70] 60 | 0 | 170 | iso] 75 | 3 | 060 
Ecawaissaz_y | o01s [170] 65 | 125 | 175 | 1280; 75 | 3 | 060, 
ccawaresaz y | _oo1e | 170 | 70 | 130 | 180 | 280; 75 | 3 | 060, 
coomazacm ) | 002 [io | 75 | 138 | wes [rs] 75 | 3 | 060 
ECOWARTIC() 
ECOMARIELZ_) 
ECOWAIEIZ(_) 
Ecomaa7scz() | o0a7_| 200 | 90 | 168 | 215 | 1500] 100] 3 [070] 
ECOWASEIIZ() 
ECOMABESLZ() | 0.068 | 230 | 90 | 765 | 275 | Tao] 125 | 3 | O70 
ECOMASZI=Z_) 
ECOWATOATZ() 
ECOMATOALZ_) 
ECOMATSACZ) 
ECOMATEACZ_) - 
ECOMARIELZ(_) 
ECOMATALZ) 
ECOMBETZ) 
ECOMAIBEEZ_) 
ECOMEATATZ 


| = Suffix for lead crimped or taped type 


Cap. tol. code J or K 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Plastic Film Capacitors 


@ Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage : 6(00VDC Capacitance tolerance : +5%(J), +10%(K) 


Dimensions (mm) 


inion nT 
rat oe | ag_[ overtly 
20.05 | Amie 


COWETA) [oor | wo] ro | 0 sols] 75] 3 [owl 
EcoweTa=a_) | 00018 [130 | 78 | 110 | 160] 780] 75 | 8 | 060 
ECOWBTSZI ) | 0.0018 | 130 | 78 | 110 | 160 | 780] 75 | 3 | 060] 600 
ECOMETEZIZ( | —ooos | 160 | 70 | 10] 150 | a60 | wo] s | oe] — 
Ecowez2e=Z() [ooo | 180 | 70 | 110 | 180 | 960 | 100] 3 | 060] 600 
EcoweeT2=u_) | 0.007 [150 | 78 | 110 | 160 | 950 | 100] 8 | 060] 
Ecowess2oz( ) | o.00s [150 | 76 | 110 | 160 | 980 | 100] 8 | 060] 
Ecowess2=Z(_) | o.00ss [150 | 78 | 130 | 170 | 980 | 100] 8 | 060, 
Ecomea72—Z(_) | oor | 180] 75 | 180] 170 | 980 | 100] 3 | 060 
Ecowess2=z%_) | 0.0056 | 150 | 88 | 140 | 180 | 980 | 10] 8 | 060, 
ECOMGESZIZ() | —oooes | 180 | 25 | 140 | 180 | 960 | 100] 3 | 040 
Ecowesm=Z_) | 0.008 | 200 | 70 | 140 | a0 | 1450] 100 | 8 | 060] 
EcoWeTOaLZ() | 001 | 200 | 70 | 140 | 180 | 1480] 100] 8 | 060, 
EcoweTZeZ(_) | oor | 200 | a0 | 160 | 190 | 1450] 100] 3 | 060 
ECOWETSSAZ(_) | oor | 200 | a0 | 180] 190 | 1480] 100] 3 | 060 
ECOMETESI() [0018 | 200 | a5 | 160 | 200 | 7450] 100 | 3 | 060 
EcawEZaCZ ) | 002 | 200 | 96 | 160 | 200 | 1480] 100 | 8 | 060] 
Ecowearsca(_) | o0e7 | 258 | 90 | 160 | 210 | 1980] 126 | 4 | 070| 
ECOMEIIIZ( | 008s | 265 | 90 | 160] 210 | 1980] 125 | 4 | 070 
ECOMEIGLZ(_) 
ECOMGATSCZ(_) 
ECOMESSAZ(_) 
ECOMESSLZ_) 
ECOMEREEZ(_) 080 
ECOMBTOALZ) 080 
ECOWBTOTZ(_) 
ECOMETSALZ_) 080 
ECOWBTEALZ(_) 080 
ECOMERATZ) 080 


= Suffix for lead crimped or taped type 


Cap. tol. code J or K 


@ Rated voltage:125VAC, Capacitance tolerance : +9 %(Z) 
Noise suppression capacitor for glow switch 


Dimensions (mm) 


ECQMIA602ZS 


@ This capacitor is used for glow noise suppression for lighting products. 
Consult us for further requirements as we have wide variety of products other than mentioned here according to 
type of glow, installation method etc. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Stacked Metallized Film Capacitor 
Type: ECQV 


Designed for application where high density insertion of 
components is required. 


@ Features 

@High volumetric efficiency 

@High reliability 

eWide range for automatic insertion 


Recommended Applications 
e@General purpose usage 
@Noise suppression for logic circuit 


MExplanation of Part Numbers 

1 2 3 4 5 6 v4 8 9 10 14 12 

eElicl if WMLJ UU UU eo 

Product code Dielectric & Rated voltage Nominal capacitance Cap. Tol. Suffix Suffix 
construction 


SOVDC | 638VDC |}100VDC 


Crimped lead 


[Ammo [Reel [Typet] Type _| 
[Straight [Crimped] Staight[Crmped| | syen[syeT 

Specifications 

Operating temp.range -40 to +85°C 

Rated voltage 50VDC, 63VDC, 100VDC 

Capacitance range 0.01 to 2.2 uF 

Capacitance tolerance +5%(J) 

Dissipation factor 1.0%max.(20°C 1kHz) 

Withstand voltage Between terminals : Rated volt.(VDC)x 150% 60s 


C$0.33uF : 3000MQ min. 20°C, 50VDC 60s ECQV1H, ECQV1J 
Insulation resistance 


C>0.33uF : 1000MQ. uFmin. | 20°C, 100VDC 60s ECQV1 


@ Dimensions in mm(not to scale) 


Marking example 


r 
ECQV1H(L) 


Cc) Date code 
104 
Type2(Suffix W) C_] al 


Style N Style T 


- ECQV1J(M) 
Marking Marking : 104 
[] ——Date code 


fe 
ECQV1(M) 


bt) ? 
oO 
$ 
” . 
+t — 1000 Date code 
@0.50+0.05 : 104 
fo] a 


een! 


Solder-plated Copper-ciad 
steel-wir e 


Packaging Specifications for Bulk Package 
Packing quantity: 100pcs./bag 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Taping Specifications for Automatic Insertion 
@ Taping style 


Style AD Style AS 
P 


@Lead Spacing 
Lead Spacing 


AS 


TD TASTE C[DIE| 
ro a a AS | _5.0mm 


a 
or Anime [oJ 
oie [Ol | { | | [feel [Noa], 
Ecav(L) | sovoc [~oaetoe2 Tot | {| [| [Reel|Noas_] *See the columm 


0.01 100.68 | [Oo] | | | | Reel_|No.4t_| — “Rating, Dimensions 
ogeto10 | Ol {| [| | | Reel_| No43} — Quantity Box” for 


| 0.0ito068 = TOT | | | ht CT Reel Not packing quantity. 
| 0.82to10 == TOT | | | ht Reel N43 
| 0.0ito0.15 =| {Ot | | [ | Reel | No4t | 
| 0.0ito0.47 {Ot | | | | | Ammo | No3 | 
toovoce | O.01tco47 JO; | | | | | Reel | No4t 
| 0.0ito0.7 | TOT | fT fT fT Ammo No.3 
[| Reel 


a0tto1.0 [Oo] | | || | Ammo [No.3 _ 
63VDC 
ECQV (M) 


0.01 to 0.1 tet. ff yy No.41 


@ Rating, Dimensions & Quantity/Ammo Box or Reel 
@ Type ECQV(L) Rated voltage : 50VDC 


: uae 
Part No. “| | : 
Type-1 | Type-2 | Type-1 | Type-2 Reel 


ECQV1H103JL() foot] 73 | 32 | 50 | 90 | 50 | 50 | 0.50 | 
ECQV1H123JL( ) | 0.012 | 73 | 32 | 50 | 90 | 50 | 50 | 0.50 | 
ECQV1H153JL( ) | 6016 | 73 | 32 | 50 | 90 | 50 | 50 | 050 | 
ECQV1H183JL( ) |. 0018 | 73 | 32 | 50 | 90 | 50 | 50 | O50 | 
ECQV1H223JL( ) |__0.022 | 73 | 382 | 50 | 90 | 50 | 50 | 050 | 
ECQV1H273uL( ) | 0.027, || 7.3 | 32 | 50 | 90 | 50 | 50 | 0.50 | 
ECQV1H333JL( ) 0.033 | 73 | 32 [ 50 | 90 [ 50 [ 50 [| 050 | 2000 | 2000 
ECQV1H393JL( ) | 0.039 | 73 | 32 | 50 | 90 | 50 | 50 | 0.50 | 
ECQV1H473JL( ) | 0.047, | 73 | 32 | 50 | 90 | 50 | 50 | 0.50 | 
ECQV1H563UL( ) | 0.056 =| 7.3 | 3.2 | 50 | 90 | 50 | 50 | 0.50 | 


ECQV1H683JL( ) | 0.068 | 73 | 32 | 50 | 90 | 50 | 5.0 | 0.50 | 
ECQV1H823JL( ) | 0.082 | 73 | 6386 | 650d] 690 | 650 | 65.0 | (0.50 | 
ECQV1H104JL( ) PF Ot 73 | 40 [| 50 | 90 | 50 | 5.0 | 0.50 | 
ECQV1H124JL( ) PF ot2 | 73 | 40 | 50 | 90 | 50 | 50 | 0.50 | 
ECQV1H154JL( ) 
ECQV1H184JL( ) 
ECQV1H224JL( ) 
ECQV1H274JL( ) 
ECQV1H334JL( ) 
ECQV1H394JL( ) 
ECQV1H474JL( ) | 047 | 73 | 60 | 7.3 | 113 | 50 | 50 | 050 | 1990 | 1000 
ECQV1H564JL( ) 
ECQV1H684JL( ) 
ECQV1H824JL( ) | 6082. | 73 | 68 | 100 | 140 | 50 | 50 | 0.50 | 
ECQV1H105JL( ) | 1000600 73 | 8.0 [| 11.0 | 150 | 50 [| 50 | 

ECQV1H125JL( ) 
ECQV1H155JL( ) 
ECQV1H185JL( ) 
ECQV1H225JL 


Le Suffix for lead crimped or taped type 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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174 


Rating, Dimensions & Quantity/Ammo Box or Reel 
@ Type ECQV(M) Rated voltage : 68VDC 


Dimensions (mm) 


Part No a = |= es _ 

Reel 
ECQV1J103JM Hes] 60 60 050~ 
ECQV1d123JM pope sees ios | so] S008 
ECQV1J153JM | 0.015 =f 75 | 3.2 | 68 | 108 | 50 | 5.0 | 0.50 | 
ECQV1J183UM 00 | 75] 32) 68 | 108 | 50 | 50 | 050 | 
ECQV1J223JM [0027s | 32 [68 [18 | 50 | 80 | 050 
ECQV1J273JM a 
ECQV1J333JM | 0.033 | 7.5 | 3.2 | 68 | 108 | 50 | 5.0 | 0.50 | 
ECQV1J393JM | 0.039 | 7.5 | 3.2 | 68 | 108 | 5.0 | 5.0 | 0.50 | 
ECQV1J473JM | 0.047, | 75 | 32 | 68 | 108 | 5.0 | 5.0 | 0.50 | 

ECQV1J563JM [oss 78 [32 [68 [ios [5.0 [80] 050 | seen. | BeBe 


ECQV1J683JM | 0.068 | 75 | 32 | 68 | 108 | 50 | 5.0 | 0.50 | 
ECQV1J823JM 0.082 | 75 | 32 | 68 | 108 | 50 | 5.0 | 0.50 | 
ECQV1J104JM 
ECQV1J124JM 
ECQV1J154JM 
ECQV1J184JM 0.48 | 102 | 35 | 9.0 | 14.0 | 75 | 5.0 | 0.50 | 
ECQV1J224JM 0.22 | 102 | 35 | 9.0 | 14.0 | 75 | 5.0 | 0.50 | 
ECQV1J274JM 0.27 | 102 | 35 | 9.0 | 14.0 | 75 | 5.0 | 0.50 | 
ECQV1J334JM _ 0.33 | 10.2 | 38 | 9.0 | 14.0 | 75 | 5.0 | 0.50 | 
ECQV1J394JM 039 | 10.2 | 40 | 90 | 140 | 75 | 5.0 | 0.50 | 
ECQV1J474JM _ 0.47 | 102 | 45 | 9.0 | 14.0 | 75 | 5.0 | 0.50 | 
ECQV1J564JM 0.56 | 10.2 | 49 | 9.0 | 14.0 | 75 | 5.0 | 0.50 | 
ECQV1J684JM 088 | 102 [58 100 | 18.0 | 78 [50 | 080 | 1000 | 1000 
ECQV1J824JM 
ECQV1J105JM p10 | 10.2 | 6.9 | 10.0 | 15.0 | 75 | 5.0 | 0.50 | 


@ Type ECQV(M) Rated voltage : 100VDC 


6 Dimensions (mm) Quantit 
ee uP im | tm 
Type-1 | Type-2| Type-1 | Type-2 Reel 


ECQV1103JM(_) 
ECQV1123JM(_) 
ECQV1153JM(_) 
ECQV1183JM(_) 
ECQV1223JM(_) 
ECQV1273JM(_) 2000 | 2000 
ECQV1333JM(_) 
ECQV1393JM(_) 
ECQV1473JM(_) 
ECQV1563JM(_) 
ECQV1683JM(_) 
ECQV1823JM(_) ices 
ECQV1104JM(_) 
ECQVI124JM(_) | 0.12 | 10.2 | 33 | 90 | 140 | 75 | 5.0 | 0.50 | 
ECQV1154JM(_) | 0.15 || 10.2 | 33 | 9.0 | 140 | 75 | 5.0 | 050] 09 | ong 
ECQV1184JM(_) | 0.18 | 10.2 | 36 | 9.0 | 140 | 75 | 5.0 | 0.50 | 
ECQV1224JM(_) | 0.22 | 10.2 | 40 | 9.0 | 140 | 7.5 | 5.0 | 0.50 | 
ECQVi274JM(_) | 0.27 | 10.2 | 42 | 9.0 | 140 | 7.5 | 5.0 | 0.50 | 
ECQV1334JM(_) ‘ees | aes 
ECQV1394JM(_) 
ECQvi474uMC_) | 0.47 10.2 | 68 [| 105 [155 | 75 | 50 | 050 | 


L_ Suffix for lead crimped or taped type 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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PPS Film Capacitor 
Type: ECHS 


Non-inductive construction using PPS film as designed 
for high heat resistance and high frequency 
applications 


@ Features Pep 
eWide operating temperature range —40 to+ 125°C a 
@Excellent temperature coefficient — 100PPM/°C 
@Excellent frequency characteristics 


Recommended Applications 
@Automotive 
@Oscillation circuits 


Explanation of Part Numbers 

1 2 3 4 5 6 7 8 9 10 11 12 
e] te) tai ts} LI LJ I LI a 2 
Product code Dielectric & Rated voltage Nominal capacitance Cap. Tol. Suffix Suffix 
construction 


Crimped lead 


@ Explanation of Prat Number for Odd Size Taping 


fe} fe] iH] Is) CL} LI LI LJ 


Product code Dielectric & Rated voltage Nominal capacitance 75mm _ Cap. Tol. Suffix 
construction Crimped lead 
@ Specifications 
Operating temp.range -40 to+ 125°C 
Rated voltage 5OVDC, 100VDC 
Capacitance range 0.0001 to 0.47uF 
Capacitance tolerance +1 %(F), +2%(G) , +5%(J) 
Dissipation factor 0.3%max.(20°C 1kHz) 
Withstand voltage Between terminals : Rated volt.(VDC)x 250% 1 to 5s 


C0.33yuF : 45000MQ min. 


(20°C, 100VDC 60s) 
C>0.33uF : 15000MQ - uFmin. 


Insulation resistance 


Dimensions in mm(not to scale) 


Type2(Suffix W) Marking example 


Style N Style T 50VDC 100VDC 


(0.0001 ~0.0271F) 


i (0.001 ~0.056pF) 
| ) 50 O— 1007] 
Marking é Marking é sin | - “| 


Date code Date code 
(0.068~0.47uF) (0.033~0.47pF) 


Solder-plated 50 100 [] 
[oD oa | M104 


Date code Date code 


oxygen tree 
Copper(OFC) 
wire 


Packaging Specifications for Bulk Package 
Packing quantity: 100pcs./bag 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Taping Specifications for Automatic Insertion 
@ Taping style 


Style AD Style AS 


@ Packaging Specifications @Lead Spacing 


AD] AS] B| C| DIE | 


Tosoreonss Top Ppp [Ammo Wost I 
To.00rte 0.056 fof | P| Reel Wo FE 

cove Foooteooie PO tame wet | | © | 6.0mm _| 
Foote oor {fot ||| Rest [No a5 


T0.068to0.47 | | | |O| | [| Ammo | Nos | 
ro.06stoo12 | | | | |O| | Ammo | Not | 

ECHS Fo.0001to0.027 [or [ [| [ [ [Ammo {Not | yog6 the columm 
r_0.000ttoo.027_|o| | | | | | Reel | Noa | “OV ue ve 
-0.0001to0.0047_| [O}| | | | | Ammo | Noi | “Rating, Dimensions 

1oovoc [| o0.000ttoo.0047 | JO; | | | | Reel | No45 | & Quantity Box" for 

r0.033to0.12. | | | [Olt | | Ammo | Nos | | 
rT oosstoots | | | | | [O| Ammo | No4 | packing quantity. 


0.22 to 0.47 re] {| { { {QO} 


Rating, Dimensions & Quantity/Ammo Box or Reel 
@ Rated voltage : 50VDC, Capacitance tolerance :+1%(F), +2%(G), +5%(J) 


- eee 
ap. 
Part No. ; 
a 

Type-1 | Type-2 | Type-1 | Type-2 Reel 
ECHS1H102 CZ | 0.001 | 8S | 4 | 65 | 115 | 6.00 | 50 | 060 | 
ECHS1H122 CZ | ooor2 | 85 | 40 | 70 | 120 | 500 | 50 | 060 | 


ECHS1H152 (2 | 0.0015 | 8S | 40 | 70 | 120 | 500 | 50 | 060 | 
ECHS1H182 CZ | 00ers | 8S | 4 | 70 | 120 | 500 | 50 | 060 | 


ECHSIH222°2() | 0002 [es [40 [7.0 | 120 | 5.00_[~s0_| 060 
ECHSIHE7ECZ() | —_0.00a7_ | as _[40_[ ro | 120 [5.00 _[~s0_|0.60_ 
ECHSIHas2—z() | 00033 [a5 | 40_[ 7.0 [120 | ~5.00_[ 5.00.60 1000 
ECHSIHaI2—ZQ) | 0.0089 fas [40 [7.0 | 120 [5.00 | s0_| 0.60 
ECHSIHa72LZQ) | 0.007 [a5 [40 [7.0 | 120 [5.00 [50 [0.60 
ECHSIH562—Z() | 0.0086 [es [40 [7.0 [120 | ~5.00_[~s0_| 0.60 
ECHSIHeS2 LZ.) | 00088 [8s [40 [70 [120 [800 [50 [080 | 1000 


ECHS1H822 CZ | o.oos2 | 8S | 40 | 65 | 115 | 500 | 50 | 060 | 
ECHS1H103 LZ | oor | 8S | 40 | 70 | 120 | 500 | 50 | 060 | 
ECHS1H123 LZ | org | 8S | 40 | 70 | 120 | 500 | 50 | 060 | 
ECHS1H153 LZ | 01S | 120 | 45 | 70 | 120 | 750 | 50 | 060 | 


ECHS1H183 LZ p 0.018 | 120 | 45 | 70 | 120 | 750 | 50 | 060 | 
ECHS1H223 LZ p 0.022] 120 | 45 | 70 | 120 | 750 | 5.0 | 060 
ECHS1H273 LZ | 00e7 | 120 | 45 | 85 | 135 | 750 | 50 | 060 | 
ECHS1H333 (1Z P0033 | 120 | 45 | 90 | 140 | 750 | 50 | 060 | 
ECHS1H393 LZ | 0039 | 120 | 50 | 95 | 145 | 750 | 5.0 | 060 | 
ECHS1H473 LZ | 0047 | 120 | 50 | 95 | 145 | 750 | 50 | 060 | 
ECHS1H563 (iZ | 0056 | 120 | 55 | 100 | 150 | 750 | 50 | 060 | 
ECHS1H683 LZ | 00s | 145 | 50 | 85 | 145 | 1000 | 50 | 060 | 
ECHS1H823 LZ | 082 | 145 | 55 | 100 | 150 | 1000 | 50 | 060 | on 
ECHS1H104 LZ pt 145 | 60 | 105 | 155 | 1000 | 5.0 | 060 | 
ECHS1H124 LZ p12 | 145 | 6S | 110 | 160 | 1000 | 50 | 060 | 500 
ECHS1H154 LZ p15 | 17.0 | 65 | 110 | 160 | 1250 | 5.0 | 060 | 
ECHS1H184 LZ p18 | 70 | 65 | 125 | 175 | 1250 | 50 | 060 | 
ECHS1H224 (IZ p 0.22 | 70 | 70 | 135 | 185 [| 1250 | 50 | 060 | 


ECHS1H274 Liz 
ECHS1H334 LZ 
ECHS1H394 (JZ Pp 039 | 1700 =| 90 | 160 | 210 | 1250 | 5.0 | 080 | 400 
ECHS1H474 CZ 


- Suffix for lead crimped or taped type 
Cap. tol. code 


0.80 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Rating, Dimensions & Quantity/Ammo Box or Reel 
@ Rated voltage:100VDC, Capacitance tolerance :+1%(F), +2%(G), +5%(J) 


C Dimensions (mm) Guana 
Past Ws A eed a _ 
Type-1 | Type-2 | Type-1 | Type-2 Reel 


Eons) | oor | es] 40] 65 | 115] soo] 50 | 060 
ECHSTIaTOZ ) | 0012 | 8s] 40| 65] 118] 500] 50 | 060 | 
ECHSTISTOZ ) | 0.00015 | 85] 40] 65] 118] 500] 50 | 060 | 
ECHSTTaToa ) | 000018 | 85] 40] 65] 115] 500] 50 | 060 | 
EcHsteeinz) | 0.0022 | 8s] 40| 65] 115 | 500] 60 | 060 | 
EcHsta7Iaa_) | 0.00027 | as | 40 | 65 | 115] 5.00] 60 | 060 
ECHSTaSTEZ) | o.0003s | as [40] 65 | 116] 500] 50 | 060” 
costar) | o.oo | as] 40] 65 | 115] 500] 50 | 060” 
EcHstariaz_) | o00a7 | as | 40] 65 | 115| 500] 50 | 060” 
ECHSTSTAZ) | o.000s6 | 85 [ 40] 65 | 116] 500] 60 | 060” 
EcHSTeBIaZ) | ooo [| a5 | 40] 65 | 116] 500] 60 | 060 
EcHsTeziaz) | 0000 [es] 40] 65 [115] 500, 60 | 060 
EcHStIozaz) | 0001 | 100 | 45] 70 | 120] 500] 50 | 060 
ECHSTIZAZ() 10.0 5.00} 6.0 | 0.60 | 1000 
ECHSTIEzAz) | 0001s | 100] 45[ 70[ 120] sco] 0 | 08] | so 
EcHSTIezz(_) | oo | 100 | 45 | 7.0 | 120] 500] 60 | 060 
Ecsta) | 0002 | 100] 45] 75 | 125] 500] 50 | 060 
ECHST2720Z(_) 10.0 70 | 120 | 6.00] 50 | 0.60 
ECHSTSS2OZ(_) 100 | 45 | 75 [125] 600| 50 | 060 | 
ECHSTSOALA) 100 | 45] 70 | 120 | 600| 50 | 060 
ECHSTATENZ) 75 5.00 6.0 | 0.60 
ECHSTSGRIZ( ) 12.0 7:50} 60 | 0.60 
ECHSTORAA_) 12.0 70 [120 | 750] 50 | 060 
ECHSTAIAZ() 20 | 45| 75] 126 | 750] 50 | 060 
ECHSTIOSAIZ( ) 20} 45 | 70] 120] 750] 60 | 060 
ECHSTIOIIZ(_) 20 | 50| 75 | 126 | 750] 60 | 060 
EOHSTIESLI) | oot | 120] 60] 75] 125 | 750] 50 | 060 
ECHSTIESAZ(_) 20 | 65] 80 | 130] 750] 60 | 060 
EOHST22SCA_) 12.0 150 | 7.50] 50 | 0.60 
EOHSI27a.Z(_) 12. 105 | 155 | 750] 60 | 060 
ECHSTBIZ_) 10.0 | 150 | 10.00] 50 | 0.60 
EoHSTsNGAz_) | 0039 | 145] 60] 100 | 150] 1000] 50 | 060] oop 
ecHsta7anz_) | 0047 | 148 | 60 | 108 10.00/80 | 0.60 | 
ECHSTS6IZ_) 11.0 | 160 | 10.00] 50 | 060 | 
ECHSTeBIIZ) | 0068 | 17.0 | 65 | 105 | 155] 1250] 50 | 0.60 
EoHSTe2anZ_) | 0.082 | 17.0 | 65 | 120 | 170 | 1250] 50 | 060 | 
ECHSTIOAZ(_) 70 | 70] 135 | 185 | 1250] 50 | 060 
EcHSTIaaaz) | 018 | wo} 75 | 140 | 190 | 1250] 50 | 060 | - 
ECHSTIBALA) 14.0 ‘oe 
ECHSTIBAL ZC) 7 
ECHST2240Z(_) 15.00 
ECHSTATACZ_) 205 | 90] 165 | 215 | 1500[ 50 | 0.80 
ECHSTSSALIZ(_) 17.0 | 220 | 15.00 
ECHSTSS40Z(_) 205 | 106 15.00 
ECHS14740Z(_) 205 | 11.5 | 19.5 | 24.5 | 15.00] 5.0 | 0.80 


La Suffix for lead crimped or taped type 


Cap. tol. code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Polypropylene Film Capacitor 
Type: ECQP 


Non-inductive construction using Polypropylene film 
with epoxy resin coating 


@ Features 
@Excellent temperature and frequency characteristics 
@Excellent long term stability 


Recommended Applications 


@Dolby circuits 
@Oscillation circuits 


MExplanation of Part Numbers 


11 12 


AE a@MPOOOOOUE 


iL 


Product code Dielectric & Rated voltage Nominal capacitance Cap. Tol. Suffix Suffix 


construction 
S0VDC | 100VDC Crimped lead 


3 


@ Explanation of Prat Number for Odd Size Taping 


ABeEAOUOOOWLE 


Product code Dielectric & Rated voltage Nominal capacitance 75mm _ Cap. Tol. Suffix 
construction Crimped lead 
Specifications 
Reference standard EIAJ RC-3670B Characteristics P 
Operating temp. range —40 to+85°C(For a higher temperature than 70°C, derating is required.) 
Rated voltage SOVDC, 100VDC(Derating is required according to cap. value.) 
Capacitance range 0.0001 to 0.47uF 
Capacitance tolerance +1%(F), +2%(G) ,+5%(J)(For cap. valueO0.0001 to 0.00091 UF, +5%(J) only) 
Dissipation factor 0.1%max.(20°C 1kHz) 
Withstand voltage Between terminals: Rated volt.(VDC) x 250% 1 to 5s 


C $0.33uF : 45000MQ min. 
C>0.33uF : 15000 MQ. uFmin. 


Insulation resistance 20°C Rated volt. 60s 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Dimensions in mm(not to scale) 


Marking example 


100VDC 


(0.0001 ~0.018F) 
P102F 


Marking 100 C] 


Date code 


Solder-plated (0.022 ~0.47uF) 


Copper-clad 
steel wire 


@d+0.05 


Date code Date code 


Packaging Specifications for Bulk Package 
Packing quantity: 100pcs./bag 


Taping Specifications for Automatic Insertion 
@ Taping style 


Style AD 


* Cap. Tol. +1%(F)is not available for taping 


@ Packaging Specifications @Lead Spacing 


[AD|AS| BC | DE | 


moot eb pa 
50VDC 
ECQP 


rtf fol Ammo | No.4 _] 
otitois | | | Jo] | [Ammo [No.5 _| 
ots PO Ammo [No.4] 
[orseoss ff PT fot ammo nos 
100VDC [01510016 |_| 
| o22 £|{ | 


) 


*See the columm 
“Rating, Dimensions 
& Quantity Box” for 
packing quantity. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


180 


Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage : 50VDC, Capacitance tolerance : +1%(F), +2%(G), +5%(J) 
Only +5%(J) is available from 0.0001 to 0.00091 UF 


as Quantity 
Part No. 
(uF) L max. T max H max S 
Ammo 


ECOPTATOTIZO 
ECOPTHTTIIZO 
ECOPTHTETIZO 
ECOPTHTSTIZ 
ECOPTHTSTIZ) 
ECOPTHTETIZ() 
ECOPTHTETIZ) 
ECOPTHROTZ() 
ECOPTHRETIZ) 
ECOPTHRATIZ() 
ECOPTHETTIZO 
ECOPTHSOTIZ) 
ECOPTHSSTIZ() 
ECOPTHRETIZ() 
ECOPTHSSTIZ0 
ECOPTHASTIZ 
ECOPTHATTIZO 
ECOPTHETIIZO 
ECOPTHESTIZ() 
ECOPTHERTIZ() 
ECOPTHERTIZ() 
ECOPTHTSNZ() 
ECOPTHBETIZ() 1000 
ECOPTHOTIIZO 
ECOPTATOATZ() 
ECOPATIZTZ() 
ECOPTHT22CZ() 
ECOPTATTZ() 
ECOPTHTS2TZ() 
ECOPTATEZTZ() 
ECOPTHTETZ() 
ECOPTHROETZ() 
ECOPTHRO2CZ() 
ECOPTHRATZ() 
ECOPTHETACZ() 
ECOPTHSOZTZ() 
ECOPTHSSETZ() 
ECOPTHIEZTZ() 
ECOPTFIBTZ() 
ECOPTHADTZ() 
ECOPTHATETZ() 
ECOPTHETZTZ() 
ECOPTHSS2TZ() 
ECOPTHE22TZ() 
ECOPTHBE2TZ() 


—_ Suffix for lead crimped or taped type 


Cap. tol. code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Plastic Film Capacitors 


@ Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage : 50VDC, Capacitance tolerance :+1%(F), +2%(G), +5%(J) 


Dimensions (mm) 
t 
Part No. Cap. Stierily 
(UF) LL max. T max. H max S 
Ammo 


ECOPHTE2TAY | _ooors | 120 | 80 | 140 | 60 | 060 
ECaPTHETZ) [o.oo | 120 | 65 | 140 | 60 | 060 
ECOPIHDIZTZ) [0.0091 | 120 | 50 | 135 | 50 | 060 
ECOPHIOSTZIY [001 | 120 | 80 | 135 | 60 | 060 
ECOPIATISTAY | oo | 120 | 60 | 140 | 60 | 060 
ECOPTATATAY [001 | 120 | 65 | 140 | 80] 060 | iggy 
ECOPIHTSTZ) [001g | 120 | 50 | 40 | 50 | 060 
ECOPHTSSTZIY [001s | 120 | 80 | 40 | 60 | 060 
ECOPHTESTZ(Y [0016 | 120 | 65 | 140 | 50 | O60 
EcoPIHTesTZ) | ooie | 120 | 85 | 45 | 50 | 060 
EcoPHzaTZY [oa | 120 | 65 | 145 | 50 | 060 
ECOPIHZBTZ(Y [0022 | 120 | 65 | 155 | 50 | 060 
ECOPTHEASTAIY [0.024 | 120 | 60 | 155 | 50 | 060 
ECORI) | oar | 120 | 60 | 160 | 60 | 060 
ecaPHOsTZY [003 | 120 | 65 | 160 | 50 | 060 
ECOPIHSSSTZ() [0033 | 120 | 65 | 165 | 50 | 060 
ECOPHESTZ(Y [0036 | 145 | 65 | 170 | 50 | 060 
EcaPIHISITAY [0039 | 14s | 85 | 170 | 50 | 060 
ecoPHHASITZY [004s | 145 | 60 | 170 | 50 | 060 
ECOPTHATSTIY | ooa7 | 145 | 60 | 175 | 60 | 060 | gy 
ECOPIHSTATIY [0st | 14s | 65 | 185 | 50 | 060 
ECOPTHSSSTZ(Y [056 | 145 | 65 | 185 | 50 | O60 
ECOPHHEZTZIY | o.062 | us | 70 | 190 | 50 | 60 
ecaPHeSITZIY [0068 | 14s | 70 | 190 | 50 | 060 
cCOPIHTSaTY [07s | 170 | 65 | 185 | 75 | 060 
ECOPTHBRITZIY [0.082 | 170 | 70 | 190 | 75 | 060 
ECOPIHSTSTZ(Y | oog1_| 170 | 70 | 190 | 75 | 060 _ 
cooPimoaTZy [01 | 10 | 75 | 195 | 75 | 060 
ECOPInTaTAY | oa; | 170] 80 | 205 | 75 | 060 
ecoPIMTZaTZ() [012 | 170 | 05 | 25 | 75 | 060 
ECOPIHTSaTZ() [013] 170 | 85 | 210 | 75 | 060 | sop 
ECOPIHTSATZIY [018 | 200 | a0 | 25 | too | 060 
ECOPIMTeACZI)_| 0.16 | 200 | 85 | 205 | 100 | 060 
ECOPINTACZIY [ore | 200 | 90 | 210 | 100 | 060 
ecapMHaaTZy [020 | 200 | 95 | 215 | 100 | 060 
eCOPIHATAIY [022 | 200_| 95 | 220 | 100 | 060 
cCOPHETZY [024 | 200 | 100 | 225 | 100 | 060 | op 
ccaPiHa7aTZ() [027 | 200_| 105 | 230 | 100 | 060 
ECOPIHGOATZ() 
ECOPTRIGATZ() 
ECOPTHOSATZ() 
ECOPTHSM EZ) - 
ECOPTHAATZ() 
ECOPIHATAT ZO) 


neces Suffix for lead crimped or taped type 
Cap. tol. code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage : 100VDC, Capacitance tolerance : +1%(F), +2%(G), +5%/(J) 
Only+5%(J) is available from 0.0001 to 0.00091 UF 


Dimensions (mm 

- bai Sivjstrity 
ECQP1101JZ( 0.0001 {| 100 | 50 | 130 | 50 | 060 | 
ECQP1111JZ 0.00011 | 100 | 50 | 130 | 50 | 060 | 


) 
O 
Ecapii2iz() | 0.0012 | 100 | 50 | 130 | 50 | 060 
EcaPi131Jz()_— | 0.00013 | 100 | 50 | 130 | 50 | 060 
Ecapi151JZ.) _—|_o.o001s | 100 | 50 | 130 | 50 | o60 | 
Ecapi161Z()_— | o.ooo1e | 100 | 50 | 130 | 50 | 060 | 
Ecapie1Z()_— | o.o0018 | 100 | 50 [| 130 | 50 | 060 | 
EcaPi201z()_—|_o.oo02 [| 100 | so [| 130 | 50 | 060 | 
Ecapi22ivz()_——|_o.00022 | 100 | 50 | 130 | 50 | 060 | 
Ecapi241Jz()_— | 0.00024 | 100 | 50 | 130 | 50 | 060 
Ecapi271Jz()_— | 0.00027 | 100 | 50 | 130 | 50 | 060 _ 
EcaPi30Nz() | 0.0003 | 100 | 50 | 130 | 50 | 060 
ECQP1331JZ()_——|_0.00033 | 100 | 50 | 130 | 50 | 060 
Ecapis61Jz() | 0.0003 | 100 | 50 | 130 | 50 | 060 
Ecapise1JZ()_—|_ 0.00039 | 100 | 50 | 130 | 50 | 060 | 
Ecap1431Jz()_— | 0.00043 | 100 | 50 | 130 | 50 | 060 
Ecapi471Jz() | 0.00047 | 100 | 50 | 130 | 50 | 060 
Ecapisi1JZ()_——|_ 0.00081 | 100 | 50 | 130 | 50 | 060 | 
Ecapisetz() | 0.00086 | 100 | 50 | 130 | 50 | 060 
Ecapr62iz()_——|_o.oo0e2 | 100 | 50 | 130 | 50 | 060 | 
EcapiesiJz() | o.oooes | 100 | 50 | 130 | 50 | 060 | 
Ecapi751Jz()_—|_o.0o075 | 100 | 50 | 130 | 50 | 060 | 
ECOP1821JZ( ) too | 50 | 130 {| 50 | 060 | 1000 
Ecapi9i1vZ()_—|_o.oo091 | 100 | 50 | 130 | 50 | 060 | 
Ecapi10zZ() | 0001 =| 100 | 50 | 130 | 50 | 060 
Ecapiizz) [| ooo | io | so | 130 | 50 | o60 | 
Ecapii22Z() | 00012 | io | so | 130 | 50 | 060 | 
Ecapi132Z() | 0.0013 | 100 | 50 | 130 | 50 | 060 | 
Ecapis2Z() | 0001s | too | 50 | 130 | 50 | 060 | 
Ecapi6zZ() | ooo | too | 50 | 130 | 50 | 060 | 
Ecapi82Z() | ooo1g | too | 50 | 130 | 50 | 060 | 
Ecapi20zZ() | 0002 | too | 50 | 130 | 50 | 060 | 
Ecapi2z22-Z() | 0.0022 | i100 | 50 | 130 | 50 | 060 | 
Ecapi242Z() | 0.0024 | 100 | 50 | 130 | 50 | o60 | 
Ecapi272Z() | 0.0027 | 100 | 50 | 130 [| 50 | o6 | 
Ecapis0zZ() | 0.003 =| too | 50 | 130 | 50 | 060 | 
Ecapis32Z() | 0.0033 | too | 50 | 130 | 50 | 060 | 
Ecapi362Z() | 0.006 | 100 | 50 | 130 | 50 | 060 | 
ECQP1392.Z() 5.0 | 0.60 
Ecapi432-Z() | 0.0043 | too | 50 | 130 | 50 | 060 | 
Ecapi472Z() | 0.0047 | 100 | 50 | 130 | 50 | 060 | 
Ecapisiziz() | 0001 | too | 50 | 130 | 50 | 060 | 
EcapiseziZ() | oo06 | i000 | 50 | 130 | 50 | 060 | 
EcaPi622Z(/) | oooez | 100 | 55 | 130 | 50 | o60 | 
EcapieszZ() | 000s | 100 | 55 | 130 | 50 | 060 | 


— Suffix for lead crimped or taped type 


Cap. tol. code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Plastic Film Capacitors 


@ Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage : 100VDC, Capacitance tolerance : +1%(F), +2%(G), +5%/(J) 


Quantity 


C Dimensions (mm) 
ap. 
Part No. 
Ammo 


QP17527 0.0075 |13.0(12.0)| 5.5 
y| 65 


ECOPTEZE IZ) 50 | 060 
EOOPTIA) [doo [73.020)| 50] 130 | 80 | 060 
EOOPHOSY [001 | re.0ri20)| 80 | 135 | 50 | 060 
cCOPHIa) [oon [raocaoy| 50 | 135 | 50 | 0% | 1 
ECOPTAR) [oor _[re020)| 50 | 135 | 80 | 060 
ECOPTEEY [001s [7a.02o)| 50 | 135 | 80 | 080 
ECOPTIER [001s _[ta0c2o)| 55 | 140 | 50 | 060 
EOOPTTER A) [001 | ra.020)| 85 | 140 | 80 | 060 
FOOTER) [001 _[ta0c20)| 60 | 10 | 80 | 060 
OOPS) [002 | 160 | 65 | 150 | 50 | 060 
coupe) [00a [160 | 88 | 150 | 80 | 080 
OOPS) [002s | 10 | 65 | 150 | 80 | 060 
OOPS) [_o0ar__| 160 | 60 | 10 | 80 | 060 
ECOPaOa [00s [to | 60 | 165 | 80 | 080 
ECOPIsE) [00s [io | 65 | 155 | 50 | 060 
ECOPTsEE) [003s | 160 | 65 | 15 | 80 | 080 
ECOPTIIE ZO) 50 | 060 
EOUPMIe) [004s | 160_| 75 | 160 | 80 | 080 
FOOTE) [00a | 1e0| 75 | 15 | 80 | 080 
EOOPISTIE) | 00st | wo | 65 | io | 75 | 060 
ECOPISSS) [0056 [180 | 65 | 10 | 75 | 060 | 500 
EoOPTEZT I) [_o0ee | 180 | 70 | WS | 75 | 060 
COPTER) | _o0es | 180 | 70 | Ws | 75 | 060 
EOOPIEE) [007s | 180 | 70 | 180 | 75 | 060 
ECOPTaZaZ) [00s [180 | 70 | 185 | 75 | 060 
ECOPITS) [00st | 180 | 75 | 1s | 75 | 060 
cCOPHOA) [of | wes | 78 | 190 | 75 | 060 
cOOPHTa) [om | 15 | 78 | 190 | 100 | 080 
FOOPHam) [ore | 15 | 85 | 195 | 100 | 060 
OUP) [ 078 | 185 | 90 | 200 | 100 | 060 
FOOTIE) [ 07 | 185 | 95 | 25 | 100 | 060 
ECOPHEA) [ore | 185 | 95 | e05 | 5 [080 
cooPHE) [ore | 190 | 100 | a10 | 125 | 060 | _ 
COPIA [020 | 190 | 105 | ais | te5 | 060 
FOOT [ 022 | 190 | 110 | 220 | 125 | 060 | 600 
EOOPIaaa) [024 [a0 | 90 | 15 | 25 | 080 
EOOPT27AZ() 
ECOPTIOAZ) 
ECOPTSRAZ() - 
ECOPTISAZ() 
ECOPTSVAZ( 
ECOP TRA) 
ECOP TATA) 


— Suffix for lead crimped or taped type 
Cap. tol. code 


*( ): Taping specification for Autmatic Insertion 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Polypropylene Film Capacitor 
Type: ECQP[U] 


Non-inductive construction using Polypropylene film 
with flame retardant epoxy resin coating 


Features 

@Low loss and excellent frequency characteristics 
@Excellent temperature characteristics 

@High insulation resistance 


lm Recommended Applications 
@High frequency and high current circuits 
@General purpose circuit 


a fe) of Part Numbers 


5 9 10 11 
Product code Dielectric & Rated volt. Nominal capacitance Cap. Tol. Suffix Suffix 


construction 


L 8 


Peta tL 


MExplanation of Part Number for Odd Size ia 


oan 
Ee hh UUU Ae 


Product code Dielectric & Rated volt. Nominal capacitance 7.5mm Cap. Tol. Suffix 
construction Crimped lead 
Specifications 
Reference standard EIAJ RC-38670B Characteristics P 
Operating temp.range —40 to + 85°C(105°C) _Derating of rated voltage at more than 85°C. 
Rated voltage 200VDC, 400VDC, 630VDC (Derating is required according to cap. value.) 
Capacitance range 0.001 to 0.47uF 
Capacitance tolerance +2%(G), +5%(J), +10%(K) 
Dissipation factor 0.1%max. (20°C, 1kHz) 
Withstand voltage Between terminals : Rated volt.(VDC)x250% 1 to 5s 


CsS0.33uF : 45000MQmin. 


Insulation resistance C>0.33uF : 15000MQ - yFmin. 


(20°C, 100VDC_ 60s) 


@ Dimensions in mm(not to scale) 
200VDC(0.015 0.068 


P153G P104G 


se To] 


Type 2 (Suffix B) Marking 


example 


Date code Date code 


Marking 


Marking i P103G P104G 


=| ett 
F+1.25 Solder-plated f 
oxygen free 


Copper(OFC) Date code Date code 
wire 


@d+0.05 


Date code Date code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
184 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


@ Packaging Specifications for Bulk Package 
Packing quantity: 100pcs./bag 


@ Taping Specifications for Automatic Insertion 
@ Taping style 


@ Packaging Specifications 


BTS ETCTO TE 


- soovoc | oorstoooe | | | | | [O| Ammo | Nos | 

ecap(u) | acovoc [0.0082t00.12 [TT Oo, Ammo [Nos 
os | |_| |_| -O,- Ammo [No.6 

- es0vbo | o.00iteo0e7 | | ~ | [ [ol — Ammo | No.5] 


Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage : 200VDC,Capacitance tolerance : +2%(G), +5%(J), +10%(K) 


Can Dimensions (mm) 
ren NG: (uF) |. max. T max. | H™ | F {| s | 


Plastic Film Capacitors 


@Lead Spacing 


*See the columm 
“Rating, Dimensions 
& Quantity Box” for 
packing quantity. 


Quantit 
: 
Type-1 | Ammo 
1.0 


ECOPETET) Piro [160 [1000 [ 100 [ORO | 1.0 
ecorsiexut) [oor [74s [60 | 15 [ves | 1000 | 700 [O80 [10 
ccorsau_) [a0 [79s [85 [vs [15 | 1600 | 700 [O80 | 70 
ecorsraut) [aoa [79s [60 | 710 | 160 | ¥600 | 700 | O80 [70 
coors) [ous [79s [60 [110 | veo | 1600 | 700 [O60 [70 
ecorsau) [ou [79s [60 [10 | v60 | 1600 | 700 [O60 [70 
ecorerau_) [aoa [79s [60 [7s [ves | 1600 | 700 | O60 | 10 
ecorsssxu) [oases [79s [65 [vs | vas | 1600 | 750 [060 [10 
ecopscacu() | o0ss [795 [70 [v0 | 190 | 100 | 750 | O60 [70 
ecopsaau) [ous [24s [60 [wo | 00 | 2000 | 750 | 080 | 15 
ECOPEIOAU ) 150 
ECOPETRAU) 
ECOPETSAU) 
ECOPeTBAU) 
ccopsacu(_) [ove [24s [90 [v0 | 250 [2000 | 20 [080 | 15 
ECOPEETAU ) 200 
ECOPERAU) 
ECOPEAU) 
ECOPEATACU ) 


= Suffix for lead crimped or taped type. 
Cap. tol. code(G, J, K) 


500 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


@ Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage :400VDC, Capacitance tolerance : +2%(G), +5%(J), +10%(K) 


Dimensions (mm) 


Part No ao 
Ammo 


Quantity 


ECOPAB22 coe | 9S [60] 10 | 60 | 1500] 100 | 060, 
EcaPaiosu(_) | 007 | 195 | 65 | 115 | 165 | 1600] 100 | 060 | 10 | 
EcaPa2aU(_) | 0012 [195 | 65 | 135 | 185 | 1500] 100 | 060 | 10 | 
ECQP4153L) 


00s | 195 | 60 | 135 | 185 | 1500] 100 | 08] 10 | , 
a0 | 195 | 60 | 135 | 185 | 1500] 100 | 080] 10, 


ECQP4183._ 


I | 


ECOP4394 30.00 
ECOPAATAR 30.00 


@ Rated voltage :630VDC, Capacitance tolerance :+2%(G), +5%(J), +10%(K) 


UC) 

UC) 

UC) 

U( . 

U( 
EcaPaz2s-ut_) | 0022 [195 | 60 | 135 | 185 | 1500 100 | 060 | 10 _| 
ECOPa7zU(_) | 0027 [195 | 65 | 140 | 190 | 1500] 100 | 060 | 10 | 
EcaPassU(_) | 0083 [195 | 70 | 150 | 200 | 1500] 150 | 060 | 10 | 
Ecapasoau(_) | 0039 | 195 | 75 | 160 | 210 | 1500] 150 | 0] 10 |,” 
ECaPaa7au(_) | 0047 [195 | 80 | 170 | 220 | 1500] 150 | 060 | 10 | 
ECOPA56S_U(_) 500 
ECOP4SBSU_) oa 
ECOPABZICU_) 
ECUPaTOAU_) | 01 | 245 | 90 | 180 | 20 | 2000] 200 | 080 | 15 _| 
ECOP124U(_) 300 
ECOPaTS4LU_) 
ECOPaTa4U(_) 
ECOPADAU_) 
ECaPa27aU_) 
ECOPASs4CU(_) 

UC) 

UC) 


Cap Dimensions (mm) Quantity 
Part No, | = 
hee | fat} ree H 
Type-1 | Type-2 | Type-1 | Type-2 Type-1 | Ammo 
0.001 10.00 [10.0 [060 | 10_| 


ECQP6102_U(_) 
EcapPE122-U(_) | 0.0012 [| 14.5 | 55 | 10.5 | 15.5 | 10.00 | 10.0 | 0.60 | 1.0 
ECQPETS2—UC_) [0.0075 | 74.5 | 5.5 | 70.5 [ 15.5 | 10.00 | 10.0 | 0.60 | 1.0 
ECQP6182U(_) | 0.0018 [| 145 | 5.5 [ 105 | 155 | 10.00] 10.0 | 0.60 | 1.0 
ECQPe222-U(_) | 0.0022 | 145 | 5.5 [| 105 | 155 | 10.00] 10.0 | 060 | 1.0 
ECQPe272-U(_) | 0.0027 [| 145 | 55 | 11.0 | 16.0 | 10.00] 10.0 | 0.60 | 1.0 | 
ECQP6332_U(_) | 0.0083 [ 145 | 60 | 115 | 165 | 10.00] 10.0 | 0.60 | 1.0 | 
ECQPEs92 UC) | 0.0039 | 14.5 | 60 | 135 | 185 | 10.00 | 10.0 | 0.60 | 10 | . 
ECQPE472-U(_) | 0.0047 [ 14.5 | 65 | 13.5 | 185 | 10.00 | 10.0 | 0.60 | 1.0 
EcaQPes62_U(_) [0.0056 [| 14.5 | 7.0 | 14.0 | 19.0 | 10.00] 10.0 | 0.60 | 1.0 | 
ECQPE682_U(_) | 0.0068 | 19.5 | 5.5 | 120 | 170 | 15.00] 10.0 | 060 | 1.0 | 
ECQP6822_U(_) | 0.0082 | 19.5 | 60 | 13.0 | 180 | 15.00 | 10.0 | 0.60 [| 1.0 
ECQPETOSIUC ) | 0.01 | 19.5 | 60 | 135 | 185 | 15.00 | 10.0 | 0.60 | 1.0 
ECQPET23_UC_) | 0.012 | 195 | 65 | 14.0 | 19.0 | 15.00] 10.0 | 0.60 [| 1.0 
ECQPEISSLUC) | 0.075 | 79.5 [7.0 | 145 | 195 [15.00 [15.0 | 060 | 1.0 
ECQP6183_UC_) | 0.078 | 79.5 | 7.0 | 160 | 270 | 15.00] 15.0 | 060 | 1.0 
ECQpP6z23 UC) | 0.022 | 19.5 | 80 | 17.0 | 220 | 15.00] 150 | 060 | 1.0 | WY 
ECaQP6273UC) [| 0.027 | 19.5 | 85 | 175 | 225 | 15.00 | 150 | 0.60 | 1.0 
ECQP6333_U(_) [0.033 [| 245 | 80 | 165 | 215 | 20.00] 15.0 | 0.80 | 15 | 
ECQP6393_U(_) 
ECQP64734U(_) [0.047 | 24.5 | 9.0 | 180 | 23.0 | 20.00] 15.0 | 0.80 _| 

UC) 

UC) 

UC) 

UC) 


is | i 3 : 
ECOPE5ES - 
ECOPGOES 
ECOPCE2I 
ECOPG 1040 


L_— suttix for lead crimped or taped type. 
Cap. tol. code(G, J, K) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
186 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Plastic Film Capacitors 


Polypropylene Film Capacitor 
Type: ECQF 


Non-inductive construction using Polypropylene film 
with epoxy resin coating and wax impregnatio 


@ Features | | 
@Low loss and excellent frequency characteristics _ pf 
@High insulation resistance and high moisture resistance 


Recommended Applications 
@High frequency and high current circuits 
@General purpose circuit 


Explanation of Part Numbers 


1 2 3 4 5 6 ri 8 ) 10 11 
E} fe} ia} iF} CL} LJ} LI LI Ud 

_ 
Product code Dielectric & Rated volt. Nominal capacitance Cap. Tol. Suffix Suffix 


construction 


Crimped lead 


| 2 of 4 ft 6 


@ Explanation of Part Number for Odd Size Taping 


ete EU a 


Product code Dielectric & Rated volt. Nominal capacitance 7.5mm Cap. Tol. Suffix 
construction Crimped lead 


@ Specifications 


Reference standard EIAJ RC-3670B Characteristics P 

Operating temp.range -25to +85°C (For ahigher temperature than 70°C, derating is required.) 
Rated voltage 200VDC, 400VDC, 630VDC_ (Derating is required according to cap. value.) 
Capacitance range 0.001 to 0.47UF 

Capacitance tolerance +5%(J), £10%(K), +20%(M) 

Dissipation factor 0.1%max. (20°C, 1kHz) 

Withstand voltage Between terminals : Rated volt.(VDC)x250% 1 to 5s 


Cs0.33uF : 45000MQmin. 


Insulation resistance C>0.33uF - 45000MQ - uFmin. 


(20°C, 100VDC_ 60s) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Type 2(Suffix H) eae 


Marking 
example J104 QF 


: Lmax. 
es esac [70 @200VC ~— Datecode 
\ 
Markini : 
. (400VDC) 
(630VDC 0.0047~0.22uF) 


QF104 K Date code 


(0 @e30vL] 


Solder-plated (630VDC 0.001~0.0039):F) 


Copper-clad steel-wire 


F102K 
630 [__] =— Date code 


Packaging Specifications for Bulk Package 
Packing quantity: 100pcs./bag 


Taping Specifications for Automatic Insertion 
Taping style 


mTSTS TC TOE 


188 


ce Toe Specifications Lead Spacing 


hari oomteoos ft | | | | | | Ammo | Noa | 


40ovoc | 0.008210 0.068_| | | | | | | Ammo | Nos | 

ECOF 0.001 to 0.0089 | [| | [Ammo [N04 |. See the columm 
) scovec 0.0047t00.01 | | | | [ [ | Ammo [ No4 | cee las 

0.012t00.022 [| [| {| [ | {| | Ammo | No5 | Rating, Dimensions 

& Quantity Box” for 


packing quantity. 


Rating, Dimensions & Quantity/Ammo Box 
Rated voltage :200VDC, Capacitance tolerance : +5%(J), —_ oe 


ie Quantity 
a: steer tee 
uk : : Ammo 


ECQF2223 S(_SH eee 
ECQF2273 S(_SH) | 0.027 | 185 | 60 | 125 | 175 | 1350 | 10.0 | 0.60 __ 
ECQF2333 S( SH) | 0.033 | 185 | 60 | 130{ 180 | 13.50 | 10.0 | 0.60 _| 
ECQF2s93 _S( SH) | 0039 | 185 [| 60 | 145 | 195 | 1350 [100 | 060 | °% 
ECQF2473 S( SH) | 0.047 | 185 | 65 | 150 | 200 | 13.50 | 10.0 | 0.60 _ 
ECQF2563 S( SH) | 0.056 | 185 | 70 | 155 | 205 | 13.50 | 15.0 | 0.60 _ 
ECQF2683 S(_SH) | 0.068 | 185 | 75 | 160| 21.0 | 1350 | 150 | 0.60 | 300 
ECQF2823 S(_SH 
ECQF2104 S(_SH) | 0.01 | 245 | 80 | 155 | 205 | 19.50 | 15.0 | 0.70 | 
ECQF2124_S(_SH 
ECQF2154 S(_SH 
ECQF2184_S(_SH 
ECQF2224 S(_SH 7 
ECQF2274 S(_SH 
ECQF2334_S(_SH 
ECQF2394_S(_SH 
ECQF2474_S(_SH 


—a Cap. tol. code. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Plastic Film Capacitors 


@ Rated voltage :400VDC, Capacitance tolerance : +5%(J), +10%(K), +20%(M) 
Dimensions (mm) 


Part No. — — ao : - 7 Quantity 
. Type-1 | Type-2 | Type-1 | Type-2 Ammo 

q | : 3 7 

4103 0.01 18.5 70 | 145 | 195 | 1350 | 10.0 | 0.60 

A123 0.012 185 70 | 145 | 195 | 13.50 | 10.0 | 0.60 

4153 0.015 18.5 7. 45 | 195 | 1350 | 10.0 | 0.6 900 

4183 H 0.018 18.5 70 | 145 | 195 | 1350 | 10.0 | 0.60 

4003 0.022 185 75 | 150 | 20.0 | 1350 | 10.0 | 0.60 

4273 0.027 18.5 80 | 170 | 220 | 13.50 | 10.0 | 0.60 

73330 IZ(LZH 0.033 18.5 85 | 175 | 225 | 1350 | 150 1060 | 400 

7303 0.039 185 90 | 180 | 230 | 1350 | 15.0 | 0.60 

4473 0.047 18.5 00 | 185 | 235 | 13.50 | 15.0 10.60 

A566 0.056 DA5 B01 417, 220 | 19.50 | 15.0 7 300 

4683 0.068 45 50 | 180 | 230 | 19.50 | 15.0 | 0.70 

7823 0.082 245 | 10.0 | 185 | 235 | 19.50 | 150 10.70 

ATOACIZC 0.1 5, 05 95 5 | 1950 | 200 | 0.70 

AID 0.13 250 | 115 | 205 | 275 | 1950 | 200 10.70 

A154 H 0.15 255 | 125 | 215 | 285 | 1950 | 200 | 0.70 

AT64 0.18 320 | 125 | 215 | 275 | 2550 1 20.0 10.80 

ADDA DD 30.0 | 13. 15 | 275 | 2550 | 200 | 08 = 

A274 A 0.27 320 | 155 | 245 | 305 | 2550 | 200 | 0.80 

733 H 0.33 320 | 160 | 250 | 31.0 | 2550 | 20.0 | 080 

F309 0.39 390 | 165 | 250 | 31.0 | 31.00 | 20.0 | 0.80 

447A H 0.47 390 | 170 | 255 | 315 | 31.00 | 20.0 | 0.80 


@ Rated voltage :630VDC, Capacitance tolerance : £5%(J), +10%(K), +20%(M) 
Cap Dimensions (mm) 
Part No. | 
(uF) L max. T max. H 
Type-1 | Type-2 | Type-1 | Type-2 Ammo 
oreToxZCZAy | 00oT es [BO 20 70 [850 | 100 | Oe 


Quantity 


Grea ZICZH) | oon | a5 | 60 | 120 | 70 | B80 | 100 | 060 | 
OFSTSAZCZA) | OMNIS | 25 | 60 | 20 [70 | BBO | 100 | O80 | 
ECOFSTEAZ(CZH) | O0OTe | 125 | 60 | 120 | 70 | 850 | 100 | 060 
ECOFeZ2aZ(CZH) | 000 | 25 | 80 | SS | eS | B50 | OO | oe | 1 
ECOFe27AZCZH) | 00027 | 25 [ 65 | 40 | 0 | 850 | 100 | 080 
CSSA) [ONS |S [70 | 4S [9S | BBO [TOO | O80 | 
ECOFSIOAZ(LZA) | 00s | 25 | 7S | 0 | 200 | B50 | 100 | 060 
eaTa ZA) | 0007 [eS | 70 | 125 | 175 | 1350 | 100 | 060 | 
SoSzZILZH) | ouNe | eS | 7S | ISO [10 | 7350 | 700 | 060 | 
eeexZ( 
6822 (0002 | es [70 | 45 [195 | 1350 | 700 | oe | oN 
610 0.07 


ECOFST2S-Z(CZH)_ [0.072 
: 615 'H 0.015 18.5 8 iz 1. 
i [785 [80 | 17.0 [22.0 | 73.50_| 15.0 oa 
a [00s 7858S [18.0 [23.0] 75.50 75.00.60] 
SICA) _[ 0022 [Tes [95 | TES [235 | 1380 | 75.0 | 060] 300 


COT ZZA)_| 0.027 [245 80_| 17.0 | 220_|_18.50_| 75.0 [0.70 


eEvoLZILZA) | 00s —| ors [80] 78} aes | tas] 0} O70 
exor Ze 
ECOFS47S- Z(H 
“O5ea (CZ 
eoes (CZF _ 
eB2a_ZCZH)_|_0.082 | ~320-[ 72.0 [205 | 265 | 25.50_| 200 | 0.80 
eToa Zz 32.0 
area Ze 
5154 Z(CZF 
ECOF61S4- (02H 
62a Z(CZF 


1, 
je) 
xe) 
S 
OQ 
(e) 
ok 
oO 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Polyester and Polypropylene Film Capacitor 


Type: ECQK[Z] 


Non-inductive construction using Polyester and 
Polypropylene mixed dielectric with flame retardant 
epoxy resin coating 


@ Features 
@Excellent temperature coefficient 
@Excellent electrical characteristics 


lm Recommended Applications 
@Dolby ciruits 

@Oscillation circuits 

@Timing circuit 


MExplanation of Part Numbers 


1 2 3 4 5 6 7 8 9 10 11 
e] [e} (o} ik} ts} L] LI LI 2 
Product code Dielectric & Rated volt. Nominal capacitance Cap. Tol. Suffix Suffix 


construction 


| Ammo | Reel_| Type-1 
| Crimped | Crimped |__| Style N | Style T_ 


| 3 | 9 | Blank{| Wi 

Specifications 

Operating temp.range -40 to +85°C 

Rated voltage 100VDC 

Capacitance range 0.001 to 0.47uF 

Capacitance tolerance +2%(G), +5%(J), =10%(K) 

Dissipation factor 0.6%max. (20°C, 1kHz) 

Withstand voltage Between terminals : Rated volt.(VDC)x250% 1 to 5s 


Cs0.33yF : JOOOMQmin. 


Insulation resistance C>0.33uF : 3000MQ : pFmin. 


(20°C, 100VDC_ 60s) 


Dimensions in mm(not to scale) 


Type-2(Suffix W) Marking example 


Style N Style T (0.001 to 0.047pF) | 


\ . 
Marking ip 
Marking Marking tills 
A) 


(0.056 to 0.47F) 


K224K 

100V 
o 980 
Solder-plated 
Copper-clad 
steel-wire 


S+0.8 


Packaging Specifications for Bulk Package 
Packing quantity: 100pcs./bag 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
490 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Plastic Film Capacitors 


Taping Specifications for Automatic Insertion 
@ Taping style 


Style AD 
P 


@ Packaging Specifications @lLead Spacing 


TAD AST B [CDE 5.0mm 


o.oortooor TOT TT tf [Ammo [Not | | 
[Reel] No45 | = See the columm 
“Rating, Dimensions 


& Quantity Box” for 
packing quantity. 


ECQK (Z) | 100vDC 0.001 100.01 Tol} 1 


@ Rating, Dimensions & Quantity/Ammo Box or Reel 
@ Rated voltage : 100VDC, Capacitance tolerance :+2%(G), +5%(J), +10%(K) 


Dimensions (mm) 


etn, | Gem | t | nm — 
Real 


ECQK1102. 124) | 0.001 [ 100 | 50 | 80 | 550] 50 | 10 | 060 | 
ECQK112a 12 ) | 0.0012 | 100 | 55 | 85 | 550] 50 | 1.0 | 060 | 
ECQK1152.1Z(_) | 0.0015 | 100 | 50 | 80 | 550]| 50 | 10 | 060 | 
ECQK1182.1Z(_) | 0.0018 | 100 | 50 | 85 | 550] 50 | 10 | 060 | 
ECQK1222, 12) | 0.0022 | 100 | 50 | 80 | 550] 50 | 10 | 060 | 
ECQK1272.1Z(_) | 0.0027 | 100 | 50 | 80 | 550] 50 | 10 | 060 | 
ECQK1332Z(_) | 0.0033 | 100 | 55 | 85 | 550] 50 | 1.0 | 060 | 1000 | 1000 
ECQK1392.1Z(_) | 0.0039 | 100 | 50 | 80 | 550] 50 | 1.0 | 060 | 
ECQK1472.1Z(_) | 0.0047 | 100 | 50 | 85 | 550] 50 | 1.0 | 060 | 
ECQK1562_1Z(_) | 0.0056 | 100 | 50 | 85 | 550] 50 | 1.0 | 060 | 
ECQK1682_1Z(_) | 0.0068 | 100 | 55 | 85 | 550]| 50 | 1.0 | 060 | 
ECQK1822.1Z(_) | 0.0082 | 100 | 60 | 90 | 550] 50 | 1.0 | 060 | 
ECQK1103Z( _) | 0.01 | 130 | 50 | 80 [| 850] 50 | 10 | 060 | 
ECQK1123, 124) | 0.012 | 130 | 50 | 80 | 850] 50 | 1.0 | 060 | 
ECQK1153Z(_) | 0.015 | 130 | 50 | 90 | 850] 50 | 10 | 060 | 
ECQK1183Z(_) | 0.018 | 130 | 50 | 90 | 850] 50 | 10 | 060 | 
ECQK1223 12 ) | 0.022 | 130 | 55 | 95 | 850] 50 | 10 | 0.60 | 
ECQK1273.1Z(_) | 0.027 | 130 | 60 | 95 | 850] 50 | 10 | 060 | 
ECQK1333_Z(_) | 0.033 | 13.0 | 65 | 105 [| 850] 50 | 10 | 060 | 
ECQK1393.1Z(_) | 0.039 | 130 | 7.0 | 11.0 | 850] 50 | 10 | 060 | 
ECQK1473_Z(_) | 0.047, | 130 | 7.5 | 115 | 850] 50 | 10 | 0.60 _ 
ECQK1563_Z( ) | 0.056 | 16.0 | 60 | 115 [1150] 75 | 1.0 | 060 | 
ECQK1683Z(_) | 0.068 | 160 | 65 | 125 [1150] 75 | 10 | 060 | _ 
ECQK1823.1Z( ) | 0.082 | 160 | 75 | 130 [1150] 75 | 10 | 060 | 
ECQK1104Z( ) | 01 | 160 | 85 | 140 [1150] 75 | 10 | 060 | 
ECQK1124,Z( ) | 012 | 160 | 95 | 145 [1150] 75 | 1.0 | 060 | 
ECQK1154Z( ) | 0.15 | 16.0 | 100 | 155 [1150] 75 | 10 | 060 | 
ECQK1184.Z( ) | 0.18 | 180 | 95 | 165 | 1350] 100 | 1.0 | 060 | 
ECQK12241Z(_) | 0.22 | 180 | 10.0 | 17.5 | 1350 | 100 | 1.0 | 060 | 
ECQK1274.Z(_ ) 
ECQK1334.Z(_ ) 
ECQK13940Z(_) 
ECQK1474.Z(_) 


L— Suffix for lead crimped or taped type. 


Cap. tol. code. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Metallized Polyester Film Capacitor 


type: ECQE[F] 


Non-inductive construction using metallized Polyester 
film with flame retardant epoxy resin coating 


@Features 
@Self-healing property 
@Excellent electrical characteristics 


m@ Recommended Applications 
@General purpose usage 


MExplanation of Part Numbers 
1 2 3 4 5 6 4 8 g 10 11 
e} [c} lo) fe} L} L} LJ LJ LJ LI El 
Product code Dielectric & Rated volt. Nominal capacitance Cap. Tol. Suffix Suffix 

construction 


12 


L_ 


fe | 

EB eee epee | 
ones 
Pé | eaovoc [2A | 250vac | 


[9_| Reel_| Crimpeditaping 
@ Explanation of Part Number for Odd Size Taping 
le} (e} le} le} LI LI LI LI LI I I 


Product code Dielectric & Rated volt. Nominal capacitance Suffix Cap. Tol. Suffix 
construction 


Specifications 


Reference standard JIS C 5115 

Operating temp.range -40 to +85°C (+105C......75% of Rated voltage 

Rated voltage 1O00VDC, 250VDC 400VDC, 630VDC, 1000VDC, 1250VDC,125VAC, 250VAC 
Capacitance range 0.001 to 10uUF(E-12 

Capacitance tolerance +5%(J), +10%(K), +20%(M 

Dissipation factor 1.0%max. (20°C, 1kHz 


@ Rated volt. 100V to 630VDC rating 
Between terminals : Rated volt.(VDC)x150% 60s 
@ Rated volt. 1OOOVDC,1250VDC rating 
Between terminals : Rated volt.(VDC)x175% 2 to 5s or 1O00VAC 60s 
Between terminals to enclosure : 1500VAC 60s 
@ Rated volt. 125VAC, 250VAC rating 
Between terminals : Rated volt.(VAC)x230% 60s 
Between terminals to enclosure : 1500VAC 60s 


Withstand voltage 


100V to 630VDC: C S$ 0.33uF : 9OOOMQmin. (20°C, 100VDC 60s) 
C > 0.33uF : 83000MQ . uFmin. 
Insulation resistance 1OO0O0VDC, 1250VDC: 1O0000MQmin. (20°C, 100VDC 60s) 
2000MQmin. (20°C, 500VDC 60s) 
125VAC, 250VAC: 2000MQmin. (20°C, 500VDC 60s) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
192 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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@ Dimensions in mm(not to scale) 
Type-2 (Suffix B) Type-3 (Suffix W) 


Lmax. Lmax. 


Marking Marking 


Solder-plated 
Copper-clad steel-wire 


Style D 


@ Marking (Example) 


Rated voltage Rated voltage Rated voltage Rated voltage 
100VDC 250VDC 400VDC 630VDC 
(0.56 ~1.OuF) (0.01~0.33yF) (0.01~0. 1uF) (0.01~0.047F) 
564K 393K 103K 103K 


= =f = =f 


Date code Date code Date code Date code 


(1.2~10.0uF) (0.39~10.0yF) (0.12~2.2uF) (0.056~2.2uF) 
125K @ 105K @ 105K @ 105K 


=i —| = = 


Date code Date code Date code Date code 


Rated voltage Rated voltage 
1000VDC 1250VDC 
1000VDC 425VAC 1250VDC 125VAC 


(0.001~0.47uF) (0.001 ~0.22uF) 


Rated voltage Rated voltage 
125VAC 250VAC 


(0.01~0.22uUF) (0.01~0.047UF) 


823M 823M 823M 823M Re Pe 
Q-E 1000V Q-E 1000V Q-E 1250V Q-E 1250V 
as io P taev~ TA 
| 
Date code Date code Date code Date code Beate Ge Date code 


(0.27~0.47UF) (0.056~0.47F) 
474K 474K 


125~ 250~ i 


Date code Date code 


@ Packaging Specifications for Bulk Package Style AB 


Packing quantity: 100pcs./bag 


Style AD 


Taping Specifications for Automatic Insertion 
@ Taping style 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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@ Packaging eo] @Lead Spacing 


pecees 


5.0mm 
i 56 to 0.68 (Oj, jf] Ane 1 | ( )F3 | 
0.56 to 0.68 Reo : 


voovoc [_12t022 | [| | | fo; 
7 to 3. _ 


a . 
Pa2ztoas | | | | | | {ol 


| 0.01t00.27, =O] | | [| | | [ Ammo | Not | 
Oo ( )F3 *See the columm 
| o39to10 {[ | [ [| [O| | | “Rating, Dimensions 
asovoc |_1.2to15 =| | | | JO; | | gy i 
oortooss | | | | | fol Sua ees ie 
| o.39t0082 | | | | | [| JO) ° ACF packing quantity. 
| 1oto15 {| | {| | | | JO] 
| ooitoot [O}; | | | | | | Ammo | Not | 
r ot2too27 | | | | |o| | | pane (FS 
| 0.33t00.47_ | | | | JO} | 
4oovoc {_o0itoo1 |{O;| | [| | | | | Reel _ | No4s [| ( DFO | 
Foottoos | | | | | [OT] | | Noa | 
| oi2too27 {| | | | | | [O] Ammo sau RC )F 
| 033to047 {| | | | | | [Ol | No5 
| 0.01t00.033 [O| | | [ | | | Ammo | Noi 
r o.osgtoo.o47 [| | | [O;| | | _ | Nos | ( )F3 
ECQE (F) | oos6too12 | | | | [O| | | Ammo ial 
asovon | o.1stao22 | [| | | JO] yo 
| o001tco047 [O{ | | [ | | | Reel _ | Noa5 | C FO | 
| o0itooo47 | | | | | [Ol] | | Noa | 
| oos6tooi2 {| | | | | | |O} Ammo mt RC )F 
| 015to022 | | | | | | [Ol 
| o.o0ito0.018 | | | | | | JO 
ea aaa A a = ee a )F 
| oo27too.o39 {| | | | | | JO 
| oo047too1 {| | | | | | JO) 
| oooitoo.ooss {| | | | | | JO) 
wee |e I) ge R()F 
| ooos2tc0.0i8 {| | | | [| | |O) 
oo] PY OF . 
| oo1t001s = | | JO; {[ | | | Ammo | Not | C VFO | 
| 0.18to039_ | | | | JO] | | ( )F3 
evan | Oar TT OT 
| oo1t0a.22 | | | | [| [O]} | Ammo Nod 
| o27too39 | [| | | [| | [Ol = RC )F 
Sree ETE eee CE 
| 0.01t00.033 | | |O] | Pt faa nos 1 
250VAC ieee oe | No.4 
To.056t0012 | | | | | | [©] Ammo RC )F 
Li Wi1st0ee fF | i ot | tO Nos | 
Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage : 100VDC, Capacitance tolerance : +5%(J), +10%(K) 
Capacitance Dimensions (mm) Quantity 
Part No. ( F) [_ max T max a fcc etal 5mm 5mm 7.5mm 
Ammo | Ammo | Ammo 


ECQE1564_F( 


o ose piso} Se] 168] 188] 10 100 | 10 [Oe 500 
ECQE684LF( ) | 068 | 120 | 60 | 11.9 | 169 | 10.0 | 10.0 | 1.0 | 0.60 | 


) 

) 
evacvecr ) | ose [eo | eo [ies {res {rao {ron | 10 foes || op5| 
ECOETOSF() | 1.0 [120] 67 [140 | 19.0 | 10.0 | 10.0] 1.0 | 0.60 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 


ECQEM25UF( ) | 1.2 | 185 | 55 | 128 | 17.8 | 15.0 | 10.0 | 1.0 | 0.60 | au 
500 
400 


ECQE1155(F( 
ECQE1185(_F( 


ECOET225-F1 
ECOERTEA(_) | 27 | 186 | 80] 188 | 208 | 150 | 100] 1.0 | 080” 
ECOETS5_F| 
ECOETIOSF| 
ECOETA7EF( 


ECQE 1565_1F( 


| 26.0 | 9.0 | 185 | 235 | 225 | 15.0 | 10 | 0.80 | 
ECCIE B25 Fi 
ECQE1106_F( 


t_—_ Suffix for lead crimped or taped type. 
Cap. tol. code J or K 


ECQE1685(1F( 


| 15 | 185 | 6.0 | 13.4 | 18.4 | 15.0 | 10.0 | 1.0 | 0.80 | 
Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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@ Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage :250VDC, Capacitance tolerance : +5%(J), +10%(K) 


Caaderee Quantity 


Part No. A die | see get treet] % | See 5mm | 7.5mm 
Ammo | Ammo | Ammo 
ECQE2103-F(_ ) 7.5 
ECREr ea Vas tien aaa fm oat oe ee a 
ECQEZTSS( ) | 0.015 | 10.3 | 44 | 75 | 126 | 75 | 7.5 | 10 | 0.60_ 
ECQEZTE ) | oois | 103 | 44] 75 | 125 | 75 | 7.5 | 1.0 | 060 | 
ECQE222K ) | 0.022 | 103 | 44 | 75 | 125 | 75 | 75 | 10 | 0.60 | 
ECQEZ27SH ) | 0.027 | 103 | 44 | 76 | 125 | 75 | 75] 1.0 | 060], 
ECQE233S_) | 0.083 | 10.3 | 45 | 75 | 125 | 75 | 7.5 | 1.0 | 060 | 
ECQE2S0S ) | 0.039 | 10.3 | 45] 75 | 126 | 75 | 7.5 | 1.0 | 060 | 
ECQE2A7SOM ) | 0.047 | 10.3 | 45 | 76 | 126 | 76 | 7.5 | 1.0 | 060 | 
ECQE250S( ) | 0.056 | 10.3 | 48] 79 | 129[ 76 | 75 | 1.0 | 060 | ie 
ECQE2CES( ) | 0.068 | 103 | 45 | 75 | 126 | 75 | 75 | 1.0 | 0.60 _ 
oor Y [cose [10s | 49 | a0 [130] 75| 75 [10 [060 
ECQEZIOA( ) | 01 | 103 | 58] 64 | i134] 75] 75 | 10 | 0.60_ 
ECQE2T24 ) | 012 | 103 | 60] 90 | 140] 75 | 7.5] 1.0 | 060 | 
ECQEzTSA ) | 0.15 | 103 | 60 | 108 | 158 | 75] 75 | 1.0 | 060 |. 
ECQEZTEA( ) | 0.18 | 120 | 5.0 | 103 | 15.3 | 10.0 | 10.0 | 1.0 | 0.60_ 
ECQk222d ) | 0.22 | 120 | 55 | 105 | 185 | 10.0 | 10.0 | 1.0 | 0.60 | 
ECQEAF( ) | 0.27 | 120 | 60 | 118 | 165 | 10.0 | 10.0 | 1.0 | 0.60_ 
ECQE2334.—F( ) | 0.33 12.0 | 17.0 | 10.0 | 10.0 | 1.0 | 0.60 | | 1,000. 
ECQE2I4 ) | 0.99 | 185 | 49 | 120 | 17.0 | 15.0 | 10.0 | 1.0 | 0.60 | 
ECQE2AAC( ) | 0.47 | 185 | 53 | 128 | 17.6 | 16.0 | 10.0 | 1.0 | 0.60_ 
ECQE26O4( ) | 0.56 | 185 | 5.5 | 13.0 | 180 | 15.0 | 10.0 | 1.0 | 060 | 
ECQEZRF( ) | 0.68 | 185 | 60 | 136 | 185 | 16.0 | 10.0 | 1.0 | 0.80_ 
EOaeaeer | 
ECoEsrt 
ECQEZT2F( ) | 12 | 185 | 80 | 15.9 | 20.9 | 16.0 | 10.0 | 1.0 | 0.80_ 
ECQeatSo( ) | 15 | 185 | 9.0 | 168 | 218 | 15.0 | 10.0 | 1.0 | 0.80 | 
Ear 
ae 
ESSE | lj 
eas | 
ae 
eer 
Sees | 
ECQE28F( ) | 68 | 31.0 | 130 | 224 | 27.4 | 27.6 | 226 | 15 | 0.80_ 
ee) 
ECQEZ10ELF(_) 


La. Suffix for lead crimped or taped type. 
Cap. tol. code J or K 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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@ Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage :400VDC, Capacitance tolerance : +5%(J), +10%(K) 


Cap. Dimensions (mm Qty. 
Part No, uD ey a 
rin 
ECQE4103LF(_) | 0.01 | 103 | 43 | 74] 124] 75] 75] 10 | 060 | 
ECQE41230F(_) | 0.012 | 103 | 44 | 75/125] 75| 75] 1.0 | 060_ 
ECQE4153F(_) | 0.015 | 103 | 44 | 75 | 125{ 75| 75] 10 | 060], 9, 
ECQE4183LIF(_) | 0.018 | 103 | 44 | 75/125] 75| 75] 1.0 | 060] " 
ECQE422301F(_) | 0.022 | 103] 48 | 79] 129] 75{[ 75] 10 | 0.60 | 
ECQE4273_F | 0.027 | 103] 55 | 80] 130{ 75] 75] 1.0 | 060 | 
ECQE4333LIF(__) | 0.033 | 103 | 60 | 90] 140] 75] 75] 10 | 060_ 1,000 
ECQE4393L0F(_) | 0.039 | 120 | 49 | 80] 130] 100] 100[ 10 | 0.60 | 
ECQE4473LIF(_) | 0.047 | 120 | 50] 83 | 13.3] 100] 100] 10 | 060 | 
ECQE4563L0F(__) | 0.056 | 120 | 50 | 100 / 150] 100] 100] 1.0 | 060] 500 
ECQE4683L/F(_) 10.0 | 10.0 | 1.0 | 0.60 | 
ECQE4823LF(__) | 0.082 | 120 | 58 | 110] 160] 100/ 100] 10 | 0.60 | 
ECQE41040F(_ ) | 01 | 120 | 63 | 120 [ 17.0 | 100] 100] 1.0 | 060_ 
ECQE412401F(__) | 0.12 | 185 | 50 | 100 | 150] 15.0] 100] 10 | 060 _ 
ECQE41540F(_) | 0.15 | 185 | 50 | 124 | 17.4 | 15.0 | 100] 10 | 060 _ 
ECQE418400F(_) | 0.18 | 185 | 54 | 125 | 175 | 15.0] 100] 10 | 0.60 | 500 
ECQE4224( IF | 0.22 | 185 | 59 | 130 | 180/150] 100] 1.0 | 0.60 | 500 
ECQE42741F(__) 
ECQE4334LF(_) 
ECQE43940F(_) 400 
ECQE4474,F(_) 
ECQE4564F(_) 
ECQE4684_F(_) 
ECQE4824.1F(_) 
ECQE4105LF(_) _ 
ECQE4125U)F(_) 
ECQE4155)F 
ECQE4185LIF(_) 
ECQE4225.1F 
@ Rated voltage :630VDC, Capacitance tolerance : +5%(J), +10%(K) 
a Dimensions (mm) : Qty. 
ar O. max max. ed | eg. | a | =~ r i i 
lal 1" Fiype- 1] type 23] Type-t | Type-23] Type Pam | ae | tenn 
ECQE6103_F( | 0.01 | 120] 45] 75 | 125 | 100] 100] 10 | 0.60 | 
ECQE6123.0F(_) | 0.012 | 120 | 45 | 7.8] 128 | 100|/ 100] 10 | 0.60 | 
ECQES1SS_F(_) [0.015 [120 [6.0 [6.2 [13.2 | 10.0] 10.0 [1.0 [0.60] ; oq 
ECQE6183LF(__) | 0.018 | 120 | 49 | 100 | 15.0 | 100] 100] 1.0 | 0.60 | ” 
ECQE6223F(_) | 0.022 | 120 | 53 | 105 | 155 | 100] 100] 1.0 | 0.60 | 1,000 
ECQE6273_F | 0.027 | 12.0 | 55 | 109 | 159 | 10.0 | 10.0] 1.0 | 0.60 | 
ECQE6333LF(__) | 0.033 | 12.0 | 60 | 119 | 169 | 100/ 10.0] 1.0 | 060 | 500 | 
ECQE6393LF(__) | 0.039 | 120 | 60 | 13.4 | 184 | 100] 10.0] 1.0 | 0.60 | 
ECQE6473_1F | 0.047 | 120 | 65 | 135 | 185 | 10.0 | 100] 10 | 060 | | 
ECQE6563LIF(__) | 0.056 | 185 | 54 | 105 | 155 | 150[ 10.0] 1.0 | 0.60 | 
ECQE6683(_IF( | 0.068 | 18.5 | 58 | 11.0 | 16.0 | 150] 100] 1.0 | 060 | 
ECQE6823_F(_) 10.0 | 1.0 | 0.60 | 500 
ECQE61040F(_ ) | 0.71 | 185 | 63 | 14.0 | 19.0 | 15.0 [ 10.0 [ 1.0 | 0.60 | 500 
ECQE6124 F(_) 
ECQE6154_F(_) 400 
ECQE6184(_F( | 0.18 | 185 | 80 | 16.0 | 210 | 150] 100] 1.0 | 0.80 | 
ECQE6224(_1F | 0.22 | 185 | 90 | 165 | 215 | 150] 100] 1.0 | 0.80 | 400_| 300 
ECQE6274_1F( 
ECQE6334_F(_) 
ECQE6394_1F(_) 
ECQE6474_F( 
ECQE6564_F( 
ECQE6684F(_) _ 
ECQE6824F(_) 
ECQE6105U1F 
ECQE6125.1F(_) 
ECQE6155L1F(_) 
ECQE6185UIF 
ECQE6225._1F 


‘Suffix for lead crimped or taped type. 


Cap. tol. code JorK 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Plastic Film Capacitors 


@ Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage : 1000VDC, 125VAC, Capacitance tolerance : +5%(J), +10%(K), +20%(M) 


Dimensions (mm) 


Part No Ww = 
Ammo 
sar we | eo] 110 | wo | 128 | 00 | 10 
soe | 168 [eo [10 | 160 | vas | wo | 10 | 060 
soos 16s | eo [ro | 60 | ves | wo | 10 [060 
soos [ss | eo | no] wo | wee [ro | 10 [06 
soca | 188 [eo [ms | wes | tas [0 | 10 [060 | so 
0.0027 | 155 | 65 | 120 | 17.0 | 125 | 10.0 | 10 | 0.60 | 
omnes | 168 | 60 [1s [es | vas | woo | 10 [000 
ons [ise [es [wo | 70 | ves | wo | 10 [000 
voor | 188 | 70 [es | we | wee [oo | 10 | oe 
0.006 | 15.5 | 75 | 130 | 180 | 125 | 10.0 | 1.0 | 060 | 400 
omnes [ise | 70 [es [ws | ves | wo | 10 [060 
0.0082 | 155 | 65 | 120 | 170 | 125 | 125 | 1.0 | 060 
0.01 15.5 11.0 | 160 | 125 | 125 | 1.0 | 060 | 500 
0.012 | 15.5 12.0 
0.015 | 155 12.5 12.5 
0.018 | 15.5 13.0 12.5 080 | 
0.022 | 15.5 15.5 12.5 0.80 
0.027 | 21.0 13.0 17.5 0.80 


ECQE10102,) E‘ 
ECQE101227] E( 
ECQE101527 EC 
ECQE10182,) E¢ 
ECQE102227) EC 
ECQE102727) Et 
ECQE 10332.) E 
ECQE 10392, E( 
ECQE 104720) E 
ECQE 10562] E 
ECQE 10682 Ft 
ECQE 10822, E‘ 
ECQE10103L E¢ 
ECQE10123 EC 
ECQE10153C E¢ 
ECQE10183( E¢ 
ECQE10223() E¢ 
ECQE10273L EC 
ECQE 103330) E 
ECQE10393L E¢ 
ECQE 104730) E 
ECQE10563L E 
ECQE 106831) E 
ECQE10823_) E¢ 
ECQE101042 EC 
ECQE101247) EC 


0.033 | 21.0 14.0 17.5 0.80 | 500 
0.039 | 210 | 7 14.5 17.5 0.80 
0.047 | 21.0 15.5 17.5 0.80 
0.056 | 21.0 | 7.5 | 17.0 0.80 | 400 
goes [210 | ss | wo | ao | is [as | 10 | 080 
0.082 | 21.0 0.80 
07 ro [woo [200 [aso [rs [wes | 10 | 060 
on | a60 | 00 ws | 298 [zs |e | 10 | 080 
cmon | [ow | a0 | wo [ 20 [mo |ze[ ms] is foo] _ 
ccoeoan + [a1 [zo [vs [zo [zo | ws [7s | 18 | 000 
econ | | on | m0 | 90 | 250 | 0 | zs [vs [1s [00 


L Suffix for lead crimped or taped type. 
Cap. tol. code J, K, M 
Note) 
Making for rated voltage 


Type E: (1000V) 
Type F: (1000V, 125V~) 


70 
1.5 
12 
6.5 

0 
1.5 


ie) 


00 


ee ee ed a ed ed ed ed ee be ee ee ed ee ed eed eed ee eed ed eed ee eed eed ee ed eee eee eee 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


@ Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage : 1250VDC,125VAC, Capacitance tolerance : +5%(J), =10%(K), +20%(M) 


Dimensions (mm) 


RO cs ae 
Part No. -_ eins Licata a ae ee Ee aici 
| = | fopet set ner nee ae Ammo 
ECQE121020) & rt10 | 160 | 128 | 100 | 10 | 000 
ECQE 12120 aaotaslectiebartart arti tee 
ECQE121521 5 ) | ooo1s | 155 | 60 | 11.0 | 160 | 125 | 100 | 1.0 | 060 | 
ECQE12182 5 ) | ooots | 155 | 60 | 11.0 | 160 | 125 | 100 | 1.0 | O60 | 
ECQE12222 1 ) | 0.0022 | 155 | 60 | 115 | 165 | 125 | 100 | 1.0 | 0.60 | 
ECQE12272 5 ) | ooo27 | 155 | 65 | 120 | 170 | 125 | 100 | 1.0 | 060 | 
ECQE12332. Ft ) | 0.0033 | 155 | 60 | 115 | 165 | 125 | 100 | 1.0 | O60 | 


ECQE 12682.) & 
ECQE128227) E( 
ECQE12103_] E( 
ECQE121237 EC 
ECQE12153Z EC 
ECQE12183L E 
ECQE12223_) E( 
ECQE12273, Et 
ECQE12333_] E( 
ECQE12393( E( 
ECQE124730 EC 
ECQE12563_] E 
ECQE12683(] E( 
ECQE128237) E( 
ECQE121047) E( 
ECQE121247) E( 
ECQE12154_ E( 
ECQE12184_] E¢ 
ECQE122247) E( 


[ovo [155 | 75 | 150 | 200 | x25 | woo | 10 | ow | “ 
[aso [aio | so | 0 | vo | ws | vs | 10 | ow 
Poor [ao | so | vs | ws | 5] ws | 10 | o00 
Poo | a0 | ss | v0 | 0 | ws | v5 | 10 | ow | . 
Poors | a0 | 0 [v5 | 5 | ws | v5 | 10 | ow | ™ 


Suffix for lead crimped or taped type. 
Cap. tol. code J, K, M 


“-—_ 
Ne NOOO OO OT OO OOO OO OO OO OO Oe a ae a | ae 


r 


Note) 
Making for rated voltage 
Type E: (1250V) 
Type F: (1250V, 125V~) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Plastic Film Capacitors 


Rating, Dimensions & Quantity/Ammo Box 
@ Rated voltage : 125VAC, Capacitance tolerance : +5%(J), +10%(K), +20%(M) 
Noise suppression Capacitors (Across-the-line) 


ook fod | hk 


Cap. Dimensions (mm) Qty. 
smm. | 7.omm 
ECQE1A100LR(_) [001 | 105] 45 |75]125|.75| 75] 1.0 | 060] 
ECQE1A1200F(_) | 0.012 | 105] 44 |.75]125|.75]|.75 | 10 | 060 | 
ECQE1A1500F(_) | 0.015 | 105 | 44 |.75]|125|.75 1.75] 1.0 | 060 | 
ECQE1A22300F(_) | 0.022 | 105 | 44 | 75]|125| 751.75 1.1.0 | 0.60 | 1:0 
ECQE1A273LF(_) |_0.027_| 105 | 44 |.75]|125|.75 1.75] 1.0 | 060 | 
ECQE1A303LIF(_) | 0.039 pos {4s {7a {ize { 7s {7s [10 [0.60 _— 
ECQE1A473L0F(_) | 0.047 A A 

) 


—_hk 


Part No. (uP) as Sacra Owe Sas 
5mm 
ECQE1A183LF 0.018 | 10.5 | 44 | 7.5 | 125 | 7.5 | 75 | 1.0 | 0.60 | 
ECQE1A333LF 0.033 | 10.5 | 45 | 78 | 128 | 7.5 | 75 | 10 | 0.60 | 
ECQE1A563LF( 0.056 


ay 
ejlello) 


ECQE1Ae8a_F(_) | 0.068 | 105 | 63 | 94] 144| 75 | 75 | 1.0 | 060] 
ECQE1A823LF Pocsz [ios {6s | 98 | iae {7s | 7s {1.0 {060 
ECQE1A1040F(_) | 01 | 105 | 65 | 118 | 168 | 75 | 75 | 10 | 0.60 | 
ECQE1A1240F p02 | 128 | 6.9 1 118 1168 110.0 | 19.0 | 1.0 10.60 | 


ae 8 I 
ello) 


ey 
O]O 


ECQE1A15S40F(_) | 0.15 | 125 | 65 | 12.0 | 17.0 | 10.0 | 10.0 | 1.0 | 0.60 | 
ECQE1A1840F(_) | 0.18 | 125 | 7.0 | 125 | 17.5 | 10.0 | 10.0 | 1.0 | 0.60 | 
ECQE1A224F(_) | 0.22 | 125 | 75 | 13.4 | 18.4 | 10.0 | 10.0 | 1.0 | 0.60 | 
ECQE1A2740F(_) | 0.27 | 185 | 63 | 12.0 | 17.0 | 15.0 | 10.0 | 1.0 | 0.60 | | 600 | 500 
ECQE1A3340F(_) Poss fies {69 | i2s {ize {16.0 [10.0 {7.0 {0.60" 
ECQE1A394F(_) | 0.39 | 185 | 7.4 | 13.0 | 18.0 | 15.0 | 10.0 | 1.0 | 0.60 | 500 
ECQE1A474F(_) | 0.47 [| 185 | 75 | 15.3 | 203 | 15.0 | 10.0 | 1.0 | 0.60 | sa 


@ Rated voltage :250VAC, Capacitance tolerance : +5%(J), £10%(K), +20%(M) 
Noise suppression Capacitors (Across-the-line) 


Cap. Dimensions (mm) 
Part No. (uF) ae ee _ Se a = riper] *2 Standard | Odd size 
ak 7.5mm 


ECQEZATOSLI() rin 
ECQE2A 12300F(_) ose ee be ee Dee tise} te ese 
ECQE2A153LF(_) | 0.015 | 125 | 63] 99 | 149 | 100 | 100 | 1.0 | 060, 
ECQE2A1830F(_) | 0.018 | 125 | 60 | 119 | 169 | 100 | 100 | 10 | 0.60 | 500 
ECQEZAz2sOF() | 0.022 [125 | 60 [116 | 165 [100 | 100 {1.0 [0.60 | 1,000 
ECQE2A270-F(_) | 0.027] 125 | 55 | 109 | 159 | 10.0 | 100 | 10 | 060, 
ECORDASIR( 1 css Lise | eo tiie | tes | oo | 100 1 10 | 060 
ECQE2A300-F(_) | 0.039 | 125 | 60 | 134 | 184 | 100 | 100 | 1.0 | 060, 
ECQE2A47aIF(_) | 0.047 | 125 | 65 | 144 | 19.4 | 10.0 | 100 | 1.0 | 060, 
ECQE2A560LIF(_) | 0.056 | 185 | 5.4 | 105 | 155 | 15.0 | 100 | 1.0 | 060_ 
ECQE2AG83LF(_) | 0.068 | 185 | 58 | 110 | 160 15.0 | 100 | 1.0 | 060_ 
ECQE2A823L(_) | 0.082 | 185 | 63 | 120 | 17.0 | 150] 100 | 1.0 | 060, 500 
ecgezaroae() [0.1 [18.5 {63 [140 | 190 {160 [100 | 1.0 {0.60 
ECQE2A1240F(_) |_0.12 | 185 | 68 | 145 | 195 | 150] 100 | 1.0 | 080_ 
ECQE2A154C0F(_) 
ECQE2A1840F(_) | 0.18 | 185 | 80 | 160 | 210 | 15.0] 10.0 | 10 | 080 | — 
ECOEZAzA() | oze | 185 | 9.0 | 169 [219 [16.0 [10.0 [10 [0.80 | 300 
ECQE2A274CF(_) 
ECQE2AS3401F(_) _ 
ECQE2A394L)F(_ ) 

) 


-os9 | 260] 85 | 17.9 | 229 | 225 | 150 | 1.0 | 0.80 | 
ECQE2A4740F(_) | 0.47 | 260 | 93 | 185 [| 235 | 225 | 150 | 1.0 | 0.80 | 
‘_— Suffix for lead crimped or taped S08 
Cap. tol. code J, K, M 


* When using these capacitors as a across-the-line capacitor it 
shall be required to follow either item 1. or item 2. condition. 

1.Capacitor shall be connected in parallel with varistor (Specified 
varistor voltage in table 1.) 

2.Voltage applied for capacitor shall not exceed other than 
specified in table 1, whle using these capacitors. 


Table 1 


Cap. Rated Voltage Varistor voltage Pulse voltage 


125VAC 250V 250Vo-P 
250VAC 470V 630Vo-P 


x » Capacitance value over 0.47uF is avaiable. Please consult us. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


for High Frequency Metallized Polypropylene Film Capacitor 
Type: ECWF(B) 


Designed for applications where high current and high 
frequency are required 


@Features 

@Low-loss 

@Excellent frequency characteristics 
@Flame retardant epoxy resin coating 


lm Recommended Applications 

@High frequency and high current circuits (TV, display, 
monitor, power supply etc.) 

MExplanation of Part Numbers 
1 2 3 4 5 6 7 8 g 10 
E| [F] [2] [4 4 
Products code Dielectric & Rated Nominal capacitance Cap. Tol. Suffix Suffix 
construction voltage 


14 


250VDC(150Vrms, 250Vo-p) 


Lead style Type1 
400VDC 


[etank | Lead syle Typet 
| B_ | Lead style Type2 
| P| Lead style Type2 


@ Explanation of Part Numbers for Odd Size Taping 


=) (c) (w) F) (2) «| [7 [a] (m) ) 


Products code Dielectric & Rated Nominal capacitance 7.9mm Cap. Tol. Suffix 
construction voltage Crimped lead 
M Specifications 
Operating temp. range =25 to+85'C 
Rated voltage 250VDC(150Vrms, 250Vo-p), 400VDC 
Capacitance range 0.022 to 4.7UF(E-24) 
Capacitance tolerance +3%(H), +5%(J) 


0.068 to 0.51pF : 0.05%max. ; 
boned 250VDC | 0.56 to 4.7UF .0.1%max, (20°C, 1kHz) 
Dissipation factor 0.068 to 4.7uF : 0.2%max. (20°C, 10kHz) 


4O00VDC | 0.1% max. (20°C, 1kHz) 
Between terminals : Rated vol. (VDC)x150% 60s 


0.068 to 0.33UF : 9OOOMQ min. ; 
Insulation resistance 0.36 to 4.7uF :3000MQ uF _ + (20 C. 100VDC, 60s) 


Withstand voltage 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Plastic Film Capacitors 


@ Dimensions in mm (not to scale) 


Type 2 
(Suffix B) 


Lmax. 


Marking 


@0.80+0.05 


4.5+0.5 |5max. 


Solder-plated 
Copper-wire 


Packaging Specifications for Bulk Package 
Packing quantity: 100pcs./bag 


Taping Specifications for Automatic Insertion 
@ Taping style 


@ Packaging Specification 


Type Reted volt: — a | Tapingstyle | style Packing Type 
al ecieiie 
| 25ovoC | 0.068to1.2 =| | | {| | [OO]; Ammo | Nod | 
ECWF r scovoc -—2eeewass— tt 1S anne nes — 
| 0.36t0068 =—dT T CT CT CE PO Ammo N68 


*See the columm “Rating, Dimensions & Quantity Box” for packing quantity. 


Marking example 


(250VDC) 


WE 683H 
M 250v 
[__]«-Date code 


(400VDC) 


WF 683H 
M 400V 
[_]«-Date code 


@Lead Spacing 


Lead Spacing 
7.5mm 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


201 


Panasonic 


Rating & Dimensions 
@ Rated voltage : 250VDC(150Vrms, 250V0-p) 


Plastic Film Capacitors 


Cap. tolerance :+3%(H), +5%(J) 
Dimensions (mm) 


Part No. lee tae (ne =F ia LH mex a 
Type 2 Ammo 
ECWF2683_B( )(BB) | 0.068 | 180 | 60 | 13.0 15.0 
ECWF2753_1B(__)(IBB) 0.075 18.0 6.5 13.0 15.0 
ECWF2823_B(_ )(_IBB) 0.082 18.0 6.5 13.5 15.0 500 
ECWF2913_1B(_ )(LJBB) 0.091 18.0 7.0 13.5 15.0 
ECWF2104_B(_ )(IBB) 0.1 18.0 7.0 14.0 15.0 
ECWF2114.B( )(CIBB) 0.11 18.0 7.5 14.0 15.0 
ECWF2124-B( )(CIBB) 0.12 18.0 en 
cOwreiae (CBB) [OTS eo [Bo fas TSO | i00 
ECwreis4B(_ CBB) 
cOwrere ac CBB) | Ore | eo [60 [730 [0 [100 
ECwraie4B(_\CBB) 2 
ECWF 220A B(_)(—BB) 
ECWF 2224 B(_)(CBB) 
ECWReMB(_)(CBB) 
cCwraerae( \CBe) | oar | e0 | Of 4S | S000 | 
cCwrasota CBB) | Os | eo | 80 | iSO [0 00 | 400 
EOWre33B(_\(CBB) 
ECWres648(_\CBB) 
ECwresoaB( CBB) | 039 | e080 | eo | OY OT 
EOWReASB(_\(CBB) 
cOwreara ec BB) | O47 [a3 | BO | S000 2 
ECW2514B(_ CBB) 400 
EOWra56B(_\CBB) 
eCwraeeda( CBB) | 0682 | a0 | 80 | 0 | 00 | ae 
ECWr2684B(_)(CBB) 
ECWF2754B(_ CBB) 
ECwree2dB(_\CBB) ” 
ECWre91aB(_ CBB) 
ECWre 105 B(_\(CBB) 
ECWre115_B(_ CBB) 
ECwrei2s8(_\CBB) 195 
ECWF2135_B(_ )(_IBB) 20.0 20.0 
ECWreTSS_B(_ (CBB) 
ECWF2765B( (CBB) 
ECWF2185_B(_)(_IBB) 1.8 28.0 12.5 21.0 25.0 
ECWF2205_1B(_ )(_IBB) 2.0 28.0 13.0 22.0 25.0 
ECWF2225. B(_ )(LIBB) 2.2 28.0 14.0 22.5 25.0 
ECWF2245_1B(_ )(_IBB) 2.4 28.0 14.5 23.0 25.0 
ECWF2275_B(_ )(IBB) 2.7 28.0 15.5 24.0 25.0 
ECWF2305_/B(_ )(IBB) 3.0 28.0 16.5 25.5 25.0 
ECWF2335_1B(_ )(IBB) 3.3 28.0 17.0 26.0 25.0 
ECWF2365_B(_ )(IBB) 33.0 16.0 25.0 30.0 
ECWF2395_B(_ )(IBB) 16.5 25.5 30.0 22.5 
ECWF2435_B(_ )(IBB) 33.0 17.5 26.5 
ECWR2475.18(_\(BB) 


LL guttix B for lead crimped type. 


~ Capacitance tolerance code. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


@ Rated voltage :400VDC, Capacitance tolerance : +3%(H), +5%(J) 


4 . Dimensions (mm) Qt 
Part No. ar aad aa — ie 
Type 1 Type 2 Ammo 


ECWr4223/B(_)(88) 
ECWF4243(8(_)(CIBB) 
ECwra27siB( (88) | 0.027 | 155 | 60 | 125 | 125 | 75 
ECWras0s.a( (088) | 0.030 | 155 | 60 | 130 | 125 | 75 | 
ECWr4333.8(_)(088) 
ECwrasesiB( (88) | 0.086 | 155 | 60 | 125 | 25 | 75 | 
ECwrasesiB( (88) | 0.0389 | 155 | 60 | 125 | 125 | 75 
ECwra4s3-B( (088) | 0.043 | 155 | 60 | 130 | 125 | 75 
ECWF44738(_ )(CIBB) 
ECWF451301B(_)(88) 
ECWF4563_5(_)(L88) 
ECWF4623-B(_)(88) 
ECWF4683_1B(_)(088) 
ECWF4753_18(_)(088) — 
ECWr4823-B(_)(288) 
ECWF491301B(_)(088) 
ECWF4104-1B(_)(088) 
ECWr411471B(_)(C88) 
ECwrai2qB( (BB) | 0.12 | 80 | 80 | 150 | 150 | 100 | = 400 
ECwrais4B(_ (BB) | 0.13 | 180 | 80 | 150 | 150 | 100 | 
ECWF4154-1B(_)(8B) 
ECwra164B(_ (OBB) | 0.16 | 180 | 90 | 160 | 150 | 10.0 
ECWF4184-1B(_)(288) 
ECwr4204(_ (BB) | 0.2 | 200 | 90 | 160 | 170 | 100 | 
ECWr42241B(_)(288) 
ECWr4244 1B(_)(C8P) on 
ECWF4274 1B(_)(C8P) 
ECWr430401B(_)(C8P) 
ECWr433401B(_)(08P) 
ECWr4364 1B(_)(088) 
ECWF4394018(_ (CBB) 
ECWr4434/B(_)(0BB) 200 
ECWr447401B(_)(088) 
ECWr451401B(_)(088) 560 
ECWF45640B(_)(088) 
ECWr4624-B(_)(088) - 
ECWF4684018(_)(CIBB) 
ECWF4754018(_ )(CIBB) 
ECWr4824 1B(_)(088) 
ECWr491401B(_)(288) 
ECWF410518(_)(CIBB) 
ECWF4115L18(_ (OBB) = 
ECWF4125.18(_)(C88) 
ECWF4135018(_)(C88) 
ECWF4155018(_)(BB) 
ECWF4165U(_)(88) 


L_suttix B, P for lead crimped type. 


Capacitance tolerance code. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


Plastic Film Capacitors 


for High Frequency Metallized Polypropylene Film Capacitor 


type: ECWH(V) 


Designed for applications where high frequency and 


high pulse are required 


@ Features 

@Low-loss and inherent temperature rise 
@Excellent electrical characteristics 
@Flame-ratardant epoxy resin coating 


Recommended Applications 


@High pulse circuits (TV, display, electronic ballast 


etc.) 


Explanation of Part Numbers 


@ Rated volt. : 800VDC,1000VDC, 1250VDC, 1600VDC,2000VDC 


=) ce) @ i) G) &) G) b) fs) 


Dielectric & 
construction 


Product code 


18 | 800VDC 
1000VDC 


Rated vol. 


11 12 
[| 
Nominal capacitance Cap. Tol. Suffix Suffix 


1600VDC 
2000VDC 


@ Odd Size Taping 


e} {e} [w) (4) [+J [o} Ls} lo} Ls) [pi 


Product code Dielectric & Rated vol. Nominal capacitance 7.5mm Cap. Tol. Suffix 
construction Crimped 
Specifications 
Operating temp. range -25 to +85°C 


Rated voltage & 
Capacitance range 


Capacitance tolerance 
Dissipation factor 


Withstand voltage 


Insulation resistance 


800VDC, 1000VDC, 1250VDC (1000Vp-p) 


0.001 toO.1pF (E-24) 


1600VDC (1200Vp-p), 2000VDC (1500Vp-p) 


+3%(H), +5%(J) 
0.1%max. (20°C, 1kHz), 0.2%max. (20°C, 10kKHz) 


Between terminals:Ratede volt. (VDC)x150% 60s 
Between terminals to enclosure: 1500VAC 60s 


30000MQ min. (20°C 500VDC 60s) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Dimensions in mm (not to scale) 


Marking 


@0.80+0.05 


800VDC 


WHV 102 H 
M 800VDC 


L_] 


Date code 


Plastic Film Capacitors 


Marking example 


1000VDC 


WHV 102 H 
1.0kVDC 


L_] 


Date code 


1250VDC 


WHV 102 H 
1.25kVDC 


Date code 


Solder-plated Copper wire 


Packaging Specifications for Bulk Package 
Packing quantity : 100pcs./bag 


Taping Specifications for Automatic Insertion 
e@Taping style 


@Lead Spacing 
Lead Spacing 
7.5mm 


@ Packaging Specifications 


ep 


goovbe | o0diteo7 | | | | | [oO] Ammo | Nos 
coovoe L0.00t 100.082 | [|_| fo, Ammo [No 5 | 
a.09tto0.1 | || || JO] Ammo | No.6 


Packing Type 


comm | rasowe | Omneane TT TT poy ane | Nes 
[9.047t0 0.051 [fo Ammo [Nos 

F seoowme F-soutwaaie TT TTT to ammo} Nos 
[o.0iet00.02 ttf Ammo | Nos 
[o0ovoG—[~o.00r to 0.015 Ammo Nos 


*See the columm “Rating, Dimensions & Quantity Box” for packing quantity. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Rating & Dimensions 


Rated voltage : 800VDC. Capacitance tolerance : + 3 %(H), + 5 %(J) 


Plastic Film Capacitors 


a. Cap. Dimensions(mm) Q'ty 
fe r= a= [Fed | Ammo 
ECWH8102 Wo_) 
ECWH8112 Vi) 
ECWH8122 Vi) 
ECWH8132 We) 
ECWH8152_V(__) 
ECWH8162 W(_) 
ECWH8182 Vi) 
ECWH8202 V(__) 
ECWH8222 V(__) 
ECWH8242 VC) 
ECWH8272 V(__) 
ECWH8302 Vi _) 
ECWH8332_V(_) 
ECWHa3e2 V) | 0.0086 | 180 | 60 | 125 | 150 | O80 
ECWHs392 V() | 0.0039 | 180 | 60 | 125 | 150 | 080 
ECWHS8432 Wo *)~«d|~ 0.004 | tao ~| ~~ 60 ~d| (130 | 150 | 080 | 
ECWH8472 Wo +»)~—«(|_o.oo47, | 180 | 60 | 130 | 150 | 080 | 500 
ECWH8512 Vi) 
ECWHa562 V(__) 
ECWH8622 Vi) 
ECWH8682 V(__) 
ECWH8752 Vi) | 0.0075. | 180 | 60 | 125 | 150 | 080 | 
ECWHs822 Vi) | 0.0082 | 180 | 60 | 125 | 150 | O80 | 
ECWHa912 w+») ~—«d|~_o.oogt | 180 | 60 | 130 | 150 | 080 | 
ECWH8103 V+) ot «| 80 | | «125 «| ~t50 ~| 080 | 
ECWHE113 +) «| 0.011 | 180 | 60 | 125 | 150 | 080 | 
ECWHS123 V+) | 0012 | 180 | 60 | 130 | 150 | 080 | 
ECWHS133 V+) | 0013. | 180 | 60 | 130 | 150 | 080 | 
ECWH8153 Vi) 
ECWH8163 VC) 
ECWH8183_V(__) 
ECWH8203 Vi __) 
ECWH8223 _V(__) 
ECWH8243 _V(__) 
ECWHs273 V+) ~«| 0.027, | 180 | 80 | 150 | 150 | 080 | 400 
ECWH8303 V(__) 
ECWH8333_V(__) 
ECWH8363 _V(__) 
ECWH8393_V(__) ai 
ECWH8433_V(__) 
ECWH8473 V(__) 
ECWHE5s13 V) (| 0051 | 230 | 80 | 165 | 200 | 080 | 
ECwHe563 Vi) «(| 0.056 | 230 | 80 | 165 | 200 | 080 | “~ 
ECWH8623 _V(__) 
ECWHse8s Vi) (| 0.068 | 230 | 90 | 175 | 200 | 080 | 
ECWH8753_W(_) 
ECWH8823 W_) _ 


L-Capacitance tolerance code(H, J) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Rating & Dimensions 
Rated voltage : 1000VDC. Capacitance tolerance : + 3 %(H), + 5 %(J) 


Bart Re Cap. Dimensions(mm) Q'ty 
wee ae Fed Am 
ECWH10102 We) 
ECWH10112 V(_) 
ECWH10122 V(_) 
ECWH10132 Wo?) 
ECWH10152 V(_) 
ECWH10162 VW) 
ECWH10182 Vi) 
ECWH10202 V(_) 
ECWH10222 Wi _) 
ECWH10242 V(_) 
ECWH10272 We) 
ECWH10302 V(_) 
ECWH10332 V(_) 
ECWHi0362 Vo) =| ~o.ooe =| 180 | 60 | 125 «| 150 =6| (080 
ECWHto302 Vv) =S| ~ooo39 =| 180 | 60 | 125 | 150 | 080 | 
ECWH10432 vo) =| 0.0043 | t80 =| oo | 130 | = t50 =~ (Oso | | (OO 
ECWHi0472 Vo) ~S| ~oooa7, | ts0 | Coo | 130 =| 150 =| (080 
ECWH10512 V(_) 
ECWH10562 V(__) 
ECWH10622 V(_) 
ECWH10682 Vi) 
ECWHi0752 Vo) =| 0.0075 =| ts0 (| oo | S125 || 150 =| 0.80 
ECWH10822 Vo) =| ~(0.o082_ | 180 [| 60 | 125 | 150 | 080 | 
ECWH10912 Vw) =| = 0.0091 — | 180) | OC] 130 =| 150 =| 0.80 
ECWH10103 V(_) 
ECWH10113 V(_) 
ECWH10123 V(_) 
ECWH10133 V(_) 
ECWH10153 V(_) 
ECWH10163 V(_) 
ECWH10183 V(_) 
ECWH10203 vw) | 002 | 80 | 8 15.0 | 150) | 0.80 
ECWH10223 V(_) — 
ECWH10243 Vi) 
ECWH10273 Ww) S| = 0.027, || 180 | 90 | 60 | 15.0 =| 6080 | «= 300 
ECWH10303 V(_) 
ECWH10333 Vf) 
ECWH10363 V(_) 
ECwHtos93 Vv) ~~ oosa ~—~«| =230 =| So | «(tes | «(200 | 080 | 
ECWH10433 V(_) 
ECWH10473 Vi) 
ECWH10513 Vw) | 0.051 S| 230 | 90 | 175 | 200 =| ~—0.80 CT 
ECWH10563 Vi) 
ECWH10623 V(_) 
ECWH10683 V(_) 300 
ECWH10753 V(_) 
ECWH10823 V(_i) 


L_ Capacitance tolerance code(H, J) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Rating & Dimensions 
Rated voltage : 1250VDC 


~_— 


1000Vp-p), Capacitance tolerance : + 3 %(H), + 5 %(J) 


Sen hle Cap. Dimensions(mm) Q'ty 
Fee od ari 
ECWH12102 We?) 
ECWH12112 Vo) 
ECWH12122 Wo) 
ECWH12132 V(_) 
ECWH12152 Vi) 
ECWH12162 Vo) 
ECWH12182 Vi) 
ECWH12202 Vi) 
ECWH12222 Wo) 
ECWH12242 We) 
ECWH12272 Wo) 
ECWH12302 VW) 
ECWH12332 Wo) sai 
ECWH12362 VW) =| 0.003 =| 180 =| 60 | 6125 | 150 | 080 | 
ECWH12392 Ww) =| =—0.0039—«|_ S180 =| OC] 125 | 150 =| 0.80 CT 
ECWH12432 wo) =| =—0.0043 =| 180 =| 660 | 6130 =| 8150 =| ~=080 | 
ECWH12472 Wo) =| «=—0.0047_—«| S180 =| 660 | «130 | «6150 =| 0.80 CT 
ECWH12512 Wo) 
ECWH12562 Wo) 
ECWH12622 Wi) 
ECWH12682 Vi) 
ECWH12752 Wi) 
ECWH12822 Vi_) 
ECWH12912 Vo) 
ECWH12103 VW) =| 0.01 ~~ | 180 =| SOC] S150 | 150 || 080 
ECWH12113 VO) 
ECWH12123 Vo) 400 
ECWH12133 VW) =| 0.013 | 180 =| 90 | 155 | 15.0 =| 080 
ECWH12153 Vi) 
ECWH12163 VW) 
ECWH12183 Vo) in 
ECWH12203 Vw) =| 002s] 3.0 || OC] 165 | 00 S| 080 
ECWH12223 Vf) 
ECWH12243 V(_) 400 
ECWH12273 VW) =| = 0.027, || 23.0 | 90 |S 17.5 
ECWH12303 Vo) 
ECWH12333 Vi) 
ECWH12363 Vi) 
ECWH12393 Vi) 
ECWH12433 VC__) i 
ECWH12473 We) 
ECWH12513 VW) 
ECWH12563 V(_) 
ECWH12623 Vi) 
_ECWH12683_V(_) 
ECWH12753 Wi) — 
ECWH12823 Vi) 
ECWH12913 Vo) 28.0 
ECWH12104 Wo) 


L_ Capacitance tolerance code(H, J) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
208 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Plastic Film Capacitors 


Rating & Dimensions 
Rated voltage : 1600VDC(1200Vp-p), Capacitance tolerance : + 3 %(H), + 5 %(J) 


Part No Cap. Dimensions(mm) Q'ty 
Wee eo amo 
ECWH16102 V(_) 
ECWH16112 Vi) 
ECWH16122 Vo) 
ECWH16132 Vi) 
ECWH16152 Vi) 
ECWH16162 Vi) 500 
ECWH16182 Vi) 
ECWH16202 Vi) 
ECWH16222 Vi) 
ECWH16242 Vi) 
ECWH16272 VO) 
ECWH16302 Vi _) 
ECWH16332_ Vi) ca 
ECWH16362_ Vi) 
ECWH16392 Vi) 
ECWH16432 Vi) 
ECWH16472 VC) 
ECWH16512 Vi) sa 
ECWH16562 V(_) 
ECWH16622 V(_) 
ECWH16682 Vi _) 
ECWH16752 Vi) 
ECWH16822 Vi) 
ECWH1e912 Vo) S| = 0.0091—S | 3.0 || S88 S|] 60 | S200 S| S080 | ~=— 400 
ECWHie103 Wi) «SC 001 ~Ss| 3.0 S| 8 | 65 | 00 | S80 
ECWH16113 VC _) 
ECWH161238 VW) =| 0.012 S| 230 =| = 90 S| S170 =| «(200 =|: 80 
ECWH16133 WV) S| «0.013, —S | 230 =| SS] S75 | (200 =| S80 
ECWH16153 VC) 
ECWH16163 Vi) i 
ECWH16183 VC) 
ECWH16203 Vi _) 
ECWH16223 Vi _) 
ECWH16243 VC) 
ECWH16273 Vi _) 
ECWH16303 V(__) 
ECWH16333 VC) 
ECWH16363 Vi) = 
ECWH16393 VC) 
ECWH16433 VC) 
ECWH16473 VC) 
ECWH16513 Vi) 
ECWH16563 V(_) 


L. Capacitance tolerance code(H, J) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Rating & Dimensions 
Rated voltage : 2000VDC(1500Vp-p), Capacitance tolerance : +3 %(H), +5 %(J) 


Ber hls Cap. Dimensions(mm) Q'ty 
a a OO 
ECWH20112 V(__) 
ECWH20122 VC _) _ 
ECWH20132 V(_) 
ECWH20152 V(_) 
ECWH20162 V(_) 
ECWH20182 vi) =| «=0.0018_~—| «(180 =| 80 | 145 | 150 =| (080 
ECWH20202 Ww) =| «0.002 S| 180 =| 80 | 150 | 150 =| 080 | 40 
ECWH20222 Vi _) 
ECWH20242 V(__) 
ECWH20272 Vi) =| =—0.0027_—«| «180 | 690 || 160 =| 150 =| 0.80 
ECWH20302 V(__) 300 
ECWH20332_ V(_) 
ECWwH20362 Wo) =| 0.00% | 180 | 90 | 155 | 150 | 080 -—~ 
ECWH20302 Vi) | 0.0030 || 180 | 90 | 60 | 15.0 | 080 | 
ECWH20432 V(_) 
ECWH20472 Vi) a0 
ECWH20512 VC) 0.80 
ECWH20562 Vi _) 
ECWH20622 Vi) =| ~=—0.0062_— | «30 =| 8 |S t65 =| 200 =| S80 |S 400 
ECWH20682 Vi _) 
ECWH20752 Vi_) 
ECWH20822 V(_) 
ECWH20912 Vi _) 
ECWH20103 VC) 
ECWH20113 VC) — 
ECWH20123 Vi_) 
ECWH20133 VC) 
ECWH20153_V 


L_ Capacitance tolerance code(H, J) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Plastic Film Capacitors 


Metallized Polyester/Polypropylene Film Capacitor 
Type: ECQK (G) 


Non-inductive construction using metallized polyester 
and polpropylene film as mixed dielectric which is 
designed for applications where stable temperature 
chracteristics required 


@ Features 
@L_ow temperature coefficient 
@Flame retardant epoxy resin coating 


lM Recommended Applications 
@Timing circuit 


WExplanation of Part Numbers 


1 2 3 4 5 6 7 8 9 10 
fe] [e} le) [k) [4} || LJ} LI LI Ie 
Product code Dielectric & — Ratedvoltage Nominal capacitance Cap.Tol. Suffix 

construction 

Specifications 
Operating temp.range -40 to+85°C 
Rated voltage 100VDC 
Capacitance range 0.1 to 10.0uF 
Capacitance tolerance + 2%(G), +5%(J), + 10%(K) 

Dissipation factor 0.6%max.(20°C, 1kHz) 
Withstand voltage Between terminals : Rated volt.(VDC)x 150% 60s 


C £0.33 uF :9000MQ min. 


Insulation resistance C>0.33 UF :3000MQ - UF min. 


(20°C, 100VDC 60s) 


Dimensions in mm (not to scale) 


Marking example 


\ . 
(104 to 334) 
Marking K104K 
} @ 100V 
Xe 


(474 to 106) 


Q-K474K 
0 & 100V 
| 


@d+0.05 Date code 
Solder-plated copper-clad steel-wire 


MPackaging Specifications for Bulk Package 
Packing quantity: 100pcs./bag 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Rating & Dimensions 
@ Rated voltage : 100VDC Capacitance tolerance :+2% (H) , 5% (J) , 10% (K) 


Soe fo: Cap. Dimensions (mm) 

(uF) p  Lmax pmax Hex | | pmax | | Gm @d 
ECORTIOALIG 0.60 
ECOKT 124016 0.60 
cooKTTsAS [ons | 26 | 65 | 10 | 100 | 40 | 060 
ECOKTADG [oie | 26 [6s | ie [wo [40 | oe 
EcaKTaaG [oz | izes [as | io [io [10 [O00 
ECOK 274016 [oar | 7s [60 [ns [80 0 0.60 
ECORTEHEG | oss [7s | 70 [ i20 | 150 | 70 | 080 
cakes [ose [7s [70 [120 [so [10 | oe 
coOKMaMAG [oar | ws | 80 | 15 | 10 | 10 | 080 
ecaKTeas [oss [7s | eo [io [iso [40 [080 
ECOKTEBATIG 0.80 
ECOKTERACIG 0.80 
EUuKT Ose 0.80 
ECOKTI25(16 0.80 
ECOKTIESIG 0.80 
ECOKTTESLIG 0.80 
cooKTesUS [aa | 260 | 115 | aos | 225 | 18 | 080 
ECaieLe 0.80 
ECGKise8LG 0.80 
ECOKTS95U1G 0.80 
ECOKTA7SUIG 0.80 
ECOKTS65L1G 0.80 
ecoKTesG [és | 310 | to | 285 | as | 15 | 0.80 
Sie | ee | 3450 | 17.0 | 295 | 306 | ae | 0.85 


0.0 


apacitance tol.code (G,J,or K) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Plastic Film Capacitors 


High-Voltage Metallized Polyester Film Capacitor 
Type : ECQQ 


Especially designed for compensation of stray 
capacity of CRT 


Features i 
@Small and light weight . SLT Re REE 
@Low-voltage dependence of capacitance value 


lM Recommended Applications 
@High definition TV and CRT display monitor 
@Focus pack 
MExplanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 
e} [c} [aj [oj [2] [5} fo} i] [5] 2) 1] Lo 
Product code Dielectric & Rated volt. Nominal capacitance Design code 
construction 


@ Specifications 
Operating temp.range =25 to +100°C 
Rated voltage 10kVDC, 15kVDC, 20kVDC, 25kVDC, 27kVDC, 30kVDC, 35kVDC 
Capacitance range 100 to GOOOpF 
Capacitance tolerance +10% (K) 
Cs1500pF : 1.0%max. 
Dissipation factor 1500pF<CS3000pF : 1.5%max.(20°C, 1kHz) 


3000pF<CS6000pF : 3.0%max. 


Between terminals : Rated volt. (VDC) x120% 60s 
In insulation oil or insulation resin 


Insulation resistance 100000MQmin. (20°C, 1000VDC, 60s) 


Withstand voltage 


@ Dimensions in mm (not to scale) 


Type-2 Type-4 


Type-1 Cylindrical type 


Radial type Oval type 


Marking example 


302 


30kV 
Soider-plated 
copper-clad steel wire 


Marking example Date code 


251K O- larity(+) 
15kV 


Date code Solder-plated copper-ciad 
steel wire 


Soldei-pleled eepperciae % D2 Measuring position : Within 5mm 
steel wire Polarity(+) Solder-plated copper-clad from edge of the capacitor 
Polarity(+jiead Wre steel wire 


Marking example 
Cylindrical type 302 M 
y yP Me7kv 
(__]— Date code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


@ Rating & Dimensions 
Radial type 
@Rated voltage 10kVDC 


a eae.) | Te 
ECQQ100101F2 13.5+1.0 4.5+1.0 0.50+0.05 
ECQQ100501F2 14.5+1.0 6.0+ 1.0 0.50+0.05 
ECQQ100102F2 1000 15.5+1.0 | 7.0+1.0 0.50+0.05 


@Rated voltage 15kVDC 


— — <2 oid 
ECQQ150251F2 a 14.5+1.0 5.5+1.0 0.50+0.05 
ECQQ150501F2 15.0+ 1.0 6.0+ 1.0 0.50+0.05 
ECQQ150102F2 1000 16.5+1.0 7.5+1.0 0.50+0.05 


Oval type 
@Rated voltage 25kVDC 


Cau, (OF) Dimensions (mm) 
a 
1500 9.0+1.0 | 27.0+1.5 | 0.50+0.05 


3000 9541.0 | 27.5415 | 0.50+0.05 
6000 14.5+1.5 | 32.5+1.5 | 0.50+0.05 


ECQQ250152( 
ECQQ250302( 
ECQQ250602( 


) 
) 
) 


@Rated voltage 27kVDC 


a* cap 66) [ar] 00 
ECQQ270152(_) 1500 9.5+1.0 | 19.5+1.5 | 0.50+0.05 
ECQQ270272(_ ) 2700 10.0+1.0 | 28.0+1.5 | 0.50+0.05 
ECQQ270302(_ ) 3000 10.5+1.0 | 285+1.5 | 0.50+0.05 


@Rated voltage 30kVDC 


Dimensions (mm) 


Patt Na. Cap. (or) | _____Dimensions(mm) | te No. 
a OE 


ECOQIOOIEA 
EC0a300242(_) 
=caq300302{ 
=C0a300602(_) 


@Rated voltage 35kVDC 


ECQQ350152(_ ) 1500 10.0#1.0 | 27.5+1.5 | 0.50#0.05 


ECQQ350302( 
ECQQ350602( 


3000 13.5415 | 325+15 | 0.50+0.05 
6000 22.0+1.5 | 39.5+1.5 | 0.50+0.05 


) 
) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Plastic Film Capacitors 


Cylindrical type 
@Rated voltage 25kVDC 


Dimensions (mm) 


[Dimensions (mm 
eee (ere 
1858 


ECQQ250152( 
ECQQ250302( 
ECQQ250602( 


) 
) 
) 


@Rated voltage 27kVDC 
Dimensions (mm) 


ECQQ270152(_ ) 1500 15.04 1.5 aon 0.50+0.05 3 
ECQQ270272(_ ) 2700 18.0+1.5 aa 0.50+ 0.05 3 
FCQQ270302(_) 3000 19.0+1.5 0.50+0.05 3 


@Rated voltage 30kVDC 
Dimensions (mm) 


Dimensions (mm) SSCS 

ahi wap) |i ets =a] SiC 
ECAQSO0IEA_) 16.558 
Ecaq300242(_) 
ECQQ300302(_) 20.5: 
ECQQS00602(_) 29.0: 


WW} WO!W{|W 


@Rated voltage 35kVDC 
Dimensions (mm) 


[__Dimensions(mm) SSCS 

ee cap (PF) [T_T #b1_[ a2 ed ~+|«=|¥Pe NO 
ECQQ350152(_) 19.058 3 
ECQQ350302(_) 3 
ECQQ350602(_) 3 


@Rated voltage 27kVDC 


Dimensions (mm) 


Cap. 

ee 
3000 44 5max. 18.073 19.52 1.00+0.05 
0.50+0.05 


Other voltage rating (20kVDC, 40kVDC etc.), capacitance value, temperature rating (maximum temperature 110 
‘C etc.) and special dimensions are available upon request.Please cousult engineering section. 


ECQQ270302(_ ) 


Application Note 

(1)Please use this capacitor completely in a resin seal. 

(2)For a more technical information, please consult our engineering section. 
(Storaging and operating conditions) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Interference Suppression Capacitor 
Metallized Polyester/Polypropylene 


type ECQUN [Class X2] 


In accordance with UL/CSA and European safety 
regulations class X2 


@Features 

@eCompact 

@Overvoltage stress withstanding 

@Excellent active and passive flame resistant 
properties 


Recommended Applications 
@|nterference suppressors 


@ Explanation of Part Numbers 
| 2 3 4 5 6 ri 8 9 10 11 12 
e} (e} (a) [uj [2] la) LJ LJ} LI CJ Ws Ul 
Product code Dielectric & Rated voltage Nominal capacitance Cap. Tol. Suffix | Suffix for 
construction crimped lead 


WM Applicable Standard & Approval Number 


Across-The-Line Capacitors 
Antenna-Coupling and Line-By-Pass Components 


Across-the-line , antenna-isolation and line-by-pass capacitor 


UL UL 1414 


File No. E62674 


CSA C22.2 No.0,No.1 


File No. LR35752 


SEMKO Reg.No. 9542169 01 
DEMKO Ref.No. 304890 

NEMKO IEC 384-14, 1993 Class X2 Ref.No. P95104265 

FIMKO EN 132400 Reg.No. 187541-01 

VDE File No. 4811. 6-4670-7092 
SEV Ref.No. 95,6 60092,01 


* When applying for the agency, please apply with not 
part cord but type designation and rating such as 


“ECQ-UN,0.1 UF” 
Specifications 

Reference standard UL, CSA, SEMKO, DEMKO, NEMKO, FIMKO, VDE, SEV 
Operating temp.range -40 to+85°C 

Rated voltage 250VAC 

Capacitance range 0.001 to 0.02 uF (E12) 

Capacitance tolerance + 10%(K), +20%(M) 

Dissipation factor 1.0%max.(20°C, 1kHz) 


Between terminals : 1250 VAC 60s, 1075 VDC 60s 
Between terminals to enclosure : 2000 VAC 60s 


Insulation resistance 15000MQ min.(20°C 100VDC 60s), 2000MQ min.(20°C 500VDC 60s) 


Withstand voltage 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
24 6 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Plastic Film Capacitors 


@ Dimensions in mm (not to scale) 


Marking example 
Type 2 


uf 8 STVE 


pines ; @ or k @u2 GPF MKT 
ccorwoeeye) | Sx 400852 


250V~ X2 132400 
ECQ-UNL__] ® @ 


Marking Marking 


. O4TUF K 250V~ @LL2 GPF MKT 


(007 posuR) | 4088/21 X2 
M ECa-UNL _] 132400 OND) b NY 


4.5+0.5 | 5max. 


odt0.05 @i2 GPF MKT @ AF K (Date code 


3 
Solder-plated VN A) 10/085/21 
Copper-clad steel-wire (0.110022uF) 1 i ae ry] 250V~ X2 


ECQUNL__] 


Note:Only+10% as cap.tol. to be marked as “K” 


Packaging Specifications for Bulk Package 
Packing quantity: 100 pcs./bag 


@ Rating & Dimensions 


Dimensions (mm) 


Cap. 
Part No. (uF) max. Tmax. Hmax. Gmax. @d 
Type 1 Type 2 


ECQUZATOZON ) 0-60 
ECQUEAT220N(_) 0,60 
ECQUEATSAON(_) 0.60 
ECQUZATB2=N() 0.60 
ECQUZAZ22=N(_) 0.60 
ECQU2A272=N() 0.60 
ECQU2AS32=N(_) 0.60 
ECQU2A302=N() 0.60 
ECQU2AATOON( ) 0,60 
ECQU2AS62.N(_) 0.60 
ECQU2AB2N(_) 0.60 
ECQU2AS22—-N(_) 0,60 
ECQUZATOSEN( ) 0.60 
ECQUZAT23-.N(_) 0.60 
ECQU2ATS3CN(_) 0,60 
ECQUZATBIEN( ) 0.60 
ECQU2AZ2EN(_) 0.60 
ECQU2AZTIEN( ) 0.60 
ECQUZASSEEN( ) | 0.033 [190 | 80 | 155 | 1860 | 125 [18 | 060 
ECQU2AZOS=N( ) 0.60 
ECQUEAATSCN(_) 0,60 
ECQU2ASESEN( 0,60 
ECQU2A683-N(_) 0.60 
ECQU2ABZIEN( ) | 0082 | 265 | 90 | 165 | 2160 | 175 | 15 | 080 
ECQUZATOACN(_) 0.80 
ECQUZATZAAN) | O12 | 305 | 90 | 175 | 2660 | 225 | 15 | 080 
ECQUEATSAON(_) 0.80 
ECQUZATEACN(_) 0.80 
ECQUZAZ2A=NC_) 0.80 


-_ Suffix B : Crimped lead 
Cap. tol.code (K, M) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Interference Suppression Capacitor 
Metallized Polyester 


type ECQUY [Class Y] 


In accordance with UL/CSA and European safety 
regulations class Y 


@ Features 

@eCompact 

@Overvoltage stress withstanding 

@Excellent active and passive flame resistant 
properties 


m@ Recommended Applications 
@lnterference suppressors 


MExplanation of Part Numbers 


12 


ad aweaw O00 


Product code Dielectric & Rated voltage Nominal capacitance Cap. Tol. Suffix Suffix for 
construction crimped 
lead 


Applicable Standard & Approval Number 


Applicable Standard Approval No. 
UL UL 1414 E62674 
CSA C22, 2, No. 0, No.1 LR35752 


SEMKO 9542177 01 
DEMKO 304895 
NEMKO IEC 384-14, 1993 P95104262 
FIMKO EN 132400 -01 
Class Y3/X2 oe 
VDE 4811. 6-4670-7096 
SEV 95,7 70848, 01 
-14, 1 
Be IEC 384-14, 1993 sins 
BS 415/1994 


* When applying for the agency, please apply with not 
part cord but type designation and rating such as 
“ECQ-UY,0.01 UF”. 


@ Specifications 
Reference standard UL, CSA, VDE, DEMKO, SEMKO, NEMKO, FIMKO, SEV, BSI 
Operating temp.range -40 to+ 100°C(+ 85°C max.on UL/CSA spec.) 
Rated voltage 250VAC 
Capacitance range 0.001 to 0.047 uF(E12) 
Capacitance tolerance + 10%(K), +20%(M) 
Dissipation factor 1.0%max.(20°C, 1kKHz) 
Mathstand voliage Boryeer en ie enabainar gue Wee 
Insulation resistance 15000MQ min.(20°C 100 VDC 60s), 2000MQ min.(20°C 500 VDC 60s) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
218 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Plastic Film Capacitors 


Dimensions in mm (not to scale) 


Marking example 


Type 2 


suf SMe 


O01 uF K 
SO00@ 
250V~ Y3x2 [_] 
(00010 RGA 40/10/21 
our) | @o 132400 ‘ 
hal) Gmr mkt &) . 


Lmax. 
Y 


Marking Marking 


5+0 


$090.96 
4o/t0021 ECQ-UY 
132400 L (-_]Date code 
eato.os | mb |awrmt @L@ wes 
Solder-plated 0.047 uF) 
Copper-clad steel- 
wire 


Dimensions (mm) 


Part No. on — Pe H max. F 
| Type 1 | Type 2 | Type 1 


Packaging Specifications for Bulk Package 
Packing quantity: 100 pcs./bag 


@ Rating & Dimensions 


pas 
7 


re 
| Type 1 | Type 2 | 

ECQUEATOZEV 000 060 
[100 | 75 


0.0015 


ECQU2A122 LY 0.0012 10.0 75 | 0.60 
ECQUZAI62 LY 0.60 
ECQU2A182 DY 0.0018 0.60 
ECQU2A222 LY 0.0022 0.60 
ECQU2A272 DY 0.0027 0.60 
ECQU2A332 LY 0.0033 0.60 
ECQU2A392 DY | | 10.0 | 75 | 0.60 


( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
ECQU2A472 FY ) 0.0047 
ECQU2A562 LIY( ) 0.0056 
ECQU2A682 FY(_) 0.0068 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 


ECQU2A822 OY 0.0082 


ECQU2A103 LY 0.01 | 
ECQU2A123 DY 0.012 | | 
ECQU2A153 DY 0.015 0.80 
ECQU2A183 LY 0.018 10.0 0.80 
EcaUsAZ2a=Y() | 0.022 
ECQU2A273 LY 0.027 | 235 | 95 | 165 | 215 | 200 | 150 | 0.80 
Ecueasaaiy() [0.036 0.0 
| 50 
15.0 | 


6.0 | 
| 6.0 
65 
65 
65 
| 65 
7.0 
o.oos9 | 120 | 70 | 125 | 175 | 100 
75 
| 85 
75 
75 
75 
| 85 
9.0 
| 10.0 


6.5 
6.5 
6.5 
65 
7.0 
7.0 
1.0 
8.5 
7.5 
1 
7.9 
8.5 
9,5 


LU) UO} | 


0.80 


Ecausaes=y() | 0.036 160 | 080 


— Suffix B : Crimped lead 
Cap. tol.code (K, M) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Interference Suppression Capacitor 
Metallized Polyester 


Tyee: ECQUG[Class X2] 


In accordance with UL/CSA and European safety 
regulation class X2 


@Feature 

@Equipped with a safety mechanism 

eCompact 

@Excellent active and passive and flame resistant properties 


Recommended Applications 
@lnterferance suppressors 


Explanation of Part Numbers 
1 2 3 4 5 6 7 8 g 10 11 
ie] [c} [a] [uj {2} [al L4] [o} [4] L] [| 
Product code Dielectric & Rated vol. Nominal capacitance Cap. Tol. Suffix 
construction 


@ Applicable Standard & Applicabl Number 
UL 1414 Across-The-Line Capacitors 

Antenna-Coupling and Line-By-Pass Components 

Across-the-line capacitors 
CSA, 022.2 No.1-04 Antenna-lsolation and line-by-pass capacitors 


IEC 384-14,1993 
EN 132400 RAGES 22 


*When applying for agency, please apply with not part * Approval number (File No.) of safety regulations are 


code but type designation and rating such as subject to revise without notice. Ask factory for a 
ECQUG, 0. 1»uF. copy of the latest file No.. 
@ Specifications 
Refarence standard UL, CSA, SEMKO, DEMKO, NEMKO, FIMKO, VDE, SEV 
Operating temp. range —e a a 
[85°C max. on UL/CSA spec. ] 
Rated voltage 275VAC [IEC384-14], 250VAC [UL, CSA] 
Capacitance range 0.01 to 1.0uF (E6) 
Capacitance tolerance +10% (K), +20%(M) 
Dissipation factor 1.0%max. (20°C 1kHz) 


Between terminals:575VAC,1768VDC 60s 
Between terminals to enclosure:2050VAC 60s 
C<0.33yuF : 15000MQmin. ; 

= 20°C 100VDC 60s 
Insulation resistance C>0.33yuF : 5000 MQ:uFmin. ( ) 
2000MQ min. (20°C 500VDC 60s) 


Withstand voltage 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Plastic Film Capacitors 


;Dimensions in mm (not to scale) 


Marking example 
STYLE (A)side (B)side (C)side 
ECQUG 
1 owe K | @ |275v-x2 DAE © © 
(0.01 100.22uF)| “* ° 250V~ | 40/100/21 OM, ® ® 


Date Code 


ECQUG 


40/100/21 


A 


1.QuF K oav~|@ Me 
275V~X2 > GME S@® 
132400 © @ 


Date Code 


Solder-plated copper-clad steel wire Mote:only +10%”as cap. tol. be marked as"K". 


a i _ 


T “| Be) 


P(Lead location limits from center) 


MRating & Dimensions 
Cap. Dimensions (mm) 


ss uf [taos [tos [ros [ F | of | Pi) Om 
ECOUATOSS [oor | ws | 80 | 115 | 10 | 060 [05 | 18 
G 


coousTas | aoa | 180 | 60 | 190 | 125 | 060 | 0205 | 13 
ECOUMACBTIG | —o.068 | 150 | 80 | 150 | 125 | oe | c:08 | 13 
coousaTors [or | 180 | 80 | 180 | 125 | oa [ows | 13 


G 
EoauaReer [oz [15 | 90 | 15 | 180 | 080 [0205 | 15 
coaUERSS | oas [a5 | 90 | 185 | 25 | 080 [0:05 | 15 
: 705] 5 [0 
G 
G 


ECOURATOST 02075 |_18 


(_ Cap.tol.code (K, M) 


© 
+ 

© 
On 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


221 


Panasonic Plastic Film Capacitors 


Interference Suppression Capacitor 
Metallized Polyester 


type: ECQUV [Class X2] 


In accordance with UL/CSA and European safety 
regulations class X2 


@ Features 

eCompact 

@Overvoltage stress withstanding 

@Excellent active and passive flame resistant 
properties 


m Recommended Applications 
@lnterference suppressors 


WExplanation of Part Numbers 
1 2 3 4 fe 6 7 8 g 10 
fe] (e] fa) lv} [2] fa) LJ LI LI 
Product code Dielectric & Rated voltage Nominal capacitance Cap. Tol. Suffix 
construction 


Applicable Standard & Approval Number 


Antenna-Coupling and Line-By-Pass Components 


File No. E62674 
UL 


File No. LR35752 


PS CSC«*dé las X2(O.00T tO TNF) ——_———« Class Y2 (0.001 to 0.0068iF) 
SEMKO Reg.No. 9642002/01-02 
DEMKO Ref.No. 304897 

NEMKO IEC 384-14, 1993 Ref.No. P96102878 

FIMKO EN 132400 Reg.No. 192438-01...02 
VDE File No. 4811. 6-4670-8102 
SEV Ref.No. 95, 771017, 02 Ref.No. 95, 771017, 03 


* When applying for the agency, please apply with not 
part cord but type designation and rating such as 
“ECQ-UV,0.1 UF”. 


Specifications 


Reference standard UL, CSA, SEMKO, DEMKO, NEMKO, FIMKO, VDE, SEV 
Operating temp.range —40 to+ 85°C 

Rated voltage 250VAC (UL1414:125VAC) 

Capacitance range 0.001 to 1.0uF(E12) 

Capacitance tolerance + 10%(K), +20%(M) 

Dissipation factor 1.0%max.(20°C, 1kHz) 


___CS0.0068UF : 1500VAG, 2121VDC 60s 
Bet t iS 
SEEN TSTMINAIS - C>0.0068uF : 1000VAC, 1768VDC 60s 


Between terminals to enclosure : 2000 VAC 60s 


CS$0.33yuF : 15000MQ min. 
Insulation resistance C>0.33uF : 5S000MQ - LF min. 


2000MQ min. (20°C 500VDC 60s) 


Withstand voltage 


(20°C 100 VDC 60s) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
922 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Plastic Film Capacitors 


Dimensions in mm (not to scale) 


Markong example 


M 


CASE : Either type 1 
or type 2 
aco wooosaur | © SOtnF K 


ECQ-UV OV~X2 


F 


‘i 


B 
~© 
@ 


[=] 


TOeVUL 1283 
125V/UL 1414 


40/085/21 


€ 
1 | 
o , ~ 
. @ECOUV 
- 250V/UL 1283 
0.008210 00047 uF O1nF K wo {125VIUL 1414 
40/085/21 
é 


ECQ-UV Ze GPF 
Solder-plated -clad ZS 
— = copper-cla 0066 m022uF | MH O6uF K (250V/UL. 1289) i MKT S® 
250V~ X2 aa (125V/UL 1414 ~~ 
40/085/21 © O® 


4 mae ec 
ll ©® 
o7piour | oh LSOQV®O 
250V~ x2 132400 MKT “sew tary [__]Date code 
@tL2™ 4008521 F 


Note:Only+10% as cap.tol. to be marked as “K” 


@ 
EIB A 
<, @ 


(Tolerance of the lead exit point) 


Rating & Dimensions 


Cap. Dimensions (mm) 

— wh [ieos [tos [Heos [ F [ od | P | au 
ECQU2A102U1V 15.0 | 060 |o+05 | 13 
ECQU2A122C1V a 1.3 
ECQU2A 15201 150 | 060 |o+05 | 1.3 
ECQU2A1820V__ | —0.0018_—| 175 | 40 | 105 | 150 | 060 [o+05 | 13 
ECQU2A2220NV | 0.0022 | 175 | 40 | 105 | 150 | o60 [o+05 | 13 
Ecqu2az72iv___ | _0.0oz7_| 175 | 40 | 105 | 150 | 060 |o+05 | 13 
ECQU2A332LV_ | _0.0033_ | 175 | 40 | 105 | 150 | O60 |o+05 | 1.3 
ECQU2A3920V__ | _—0.0039_-| «175 | 40 | 105 | 150 | O60 [o+05 | 13 
Ecau2Aa72_V | 00047 | 175 | 40 | 105 | 150 | 060 [o#05 | 1.3 
ECQU2A5620V 150 | 060 |o+05 | 1.3 
ECQU2A682.V 150 | 060 |o+05 | 13 
ECQU2As220V__ | _0.0082_-| 175 | 40 | 105 | 150 | O60 |o+05 | 13 
ECQU2A103LV_— | 0.01 | 175 | 40 | 105 | 150 | 060 |ot05 | 1.3 
ECQU2A1230V__ | 0.012 | 175 | 40 | 105 | 150 | 060 |o+05 | 1.3 
ECQU2ATSSLV | 0.015 | 175 | 40 | 105 | 150 | 060 |o#05 | 13 
ECQU2A183.V__— | 0.018 =| 175 | 45 | 105 | 150 | O60 |o+05 | 1.3 
ECQU2A223.V_ | 0.022 | 175 | 45 | 105 | 150 | 060 |o+05 | 1.3 
ECQU2A273LNV | 0.027 | 17.5 | 45 | 130 | 150 | 060 |o+05 | 1.3 
ECQU2A333.1V 13.0 | 15.0 | 060 |o#05 | 13 
ECQU2A393.V 125 | 150 | 060 |o#05 | 13 
ECQU2A473_V 125 | 15.0 | 060 |o#05 | 1.3 
ECQU2AS63LV_— | 0.056 | 175 | 7.0 | 140 | 150 | 060 [o+05 | 13 
ECQqu2aessOV_ | 0.068 | 175 | 7.0 | 140 | 150 | 060 |o+05 | 1.3 
ECQqu2As230V_ | 0.082 | 175 | 80 | 150 | 150 | 060 [o#05 | 1.3 
Ecqu2ato4cV | 0.1 | 75 | 80 | 150 | 150 | 080 [o+05 | 1.3 
ECQU2A1240V 1.5 
ECQU2A 15401 1.5 
ECQU2A 1840 15 
ECQU2A2240V 15 
ECQU2A274.V 15 
ECQU2A3340V 18 
ECQU2A304.V 15 
ECQU2AA74.V 15 
ECQU2AB64LV 15 
ECQU2A684V 1.5 
ECQU2AB24-V 27.5 15 
ECQU2A105LV o+075 | 1.5 

t_ Cap. tol.code (K, M) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Spark Quenching Capacitor (RC-Network) 
Metallized Polyester 


Type: ECQJX [Class X] 
Type: ECQJY [Class Y] 


In accordance with UL/CSA and European safety 
regulations class X2 and Y3 


Features 
e@Compact 
@Overvoltage stress withstanding 

@Excellent active and passive flame resistant 

properties 


m Recommended Applications 
@|nterference suppressors 


MExplanation of Part Numbers 


1 2 3 4 5 6 7 8 g 
le] [e} fo) fy} LJ} LJ LJ UU 
Product code __ Dielectric &construction Design code Suffix 


W Applicable Standard & Approval Number 


1) Across-The-Line Capacitors ’ 
mame 2) Antenna-Coupling and Line-By-Pass Components TB ERQUNECRVT | Pie NexGeGy4 


CSA C22.2 NO.0,N0.1 | Across-the-line,antenna-isolation and line-by-pass capacitor Type ECQUY File No.LR35752 


UL 


| i Type ECQUX (Class X2)_ | Type ECQUY (Class Y3/X2) 
SEMKO 9542175 01 
DEMKO 304894 
NEMKO | IEC 384-14,1993 P95104264 
FIMKO _| EN 132400 187542-01 
VDE | 4811.6-4670-7106 
SEV 95,7 70956,02 


* When applying for the agency, please apply with not 
part cord but type designation and rating such as 
"ECO=uJX, 0.1 WF + 1200" 


@Specifications 
Type ECQUX Type ECQUY 
UL, SEMKO, DEMKO, NEMKO, UL, CSA, SEMKO, DEMKO, NEMKO, 
nee eeicele FIMKO, VDE, SEV FIMKO, VDE, SEV 
Operating temp.range -40 to+ 100°C(+ 85°C max. on UL/CSA spec.) 
Rated voltage 125VAC(UL)/250VAC 250VAC 
Capacitance & Resistance 0.033uF + 120Q/0.1uF + 120Q 0.033uF + 120Q 
Capacitance tolerance + 20%(M) 


Between terminals to enclosure : 2000VAC 60s 


Withstand voltage Between terminals : Between terminals : 
1075VDC/1250VAC 60s 1075VDC/1500VAC 60s 
Between terminals to enclosure:30000 MQ min.(20°C 100VDC 60s) 
Insulation resistance Between terminals : 15000MQ min.(20°C 100VDC 60s), 


: 2000MQ min.(20°C 500VDC 60s) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
224 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Plastic Film Capacitors 


@ Dimensions in mm(not to scale) 


Marki i 
Marking arking Marking 


20.80 ‘os P(Lead location limits from center) 


__Solder-plated copper wire 


Circuit 


Marking example 
Type ECQUY 
0.033 1 F+1200 O@® 40/0021 


M ECQ-JY @ @un 
0.033 wF+120 Q®  20v-x2 250V-Y3iX2 [__] Ps 
ECQ-JX OE sooo 132400 MKT 


BW 25V- CI GS GMF @uz Date code 


a 132400 MKT 


Date code 


Type ECQUX 


Rating & Dimensions 


Rated voltage Capacitance | Resistance Dimensions(mm) 
VAC | 
(257250 0033 


[—vase80 [ot [a0 aos [20 [irs | i685 | 


ECQJ0187X 
ECQJ0186X 
ECQJ0187Y 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Noise Suppression Capacitor For Automobile 


Type : ECQE 


Non-inductive construction using metallized polyester 
film with flame retardant epoxy resin 


@Features 

@Excellent construction for Water-proof, Corrosion- 
proof, and properties 

e@Guaranteeing operation temperture 130 “C 
@Available in wide variety for blacket, lead wire and 
terminals 


m@ Recommended Applications 
@Noise suppression for automobile 


MExplanation of Part Numbers 
11 12 


1 2 3 4 5 6 7 8 9 10 

le] (c} (a) fe} [2) [4] [7] 4} LI LI LL 

Product code Dielectric & Rated Nominal capacitance Suffix Suffix Suffix Suffix 
construction voltage 


@ Specifications 


Operating temp.range -40 to +130°C(Read wire, connecter except) 
250VDC(Derating of rated voltage is needed to operating temp. more 
Rated voltage : 
than 85°C) 
Capacitance range 0.47uF 
Capacitance tolerance +20%(M) 
Dissipation factor 1.0%max.(20°C 1kHz) 
Withstand voltage 250VDC x150% for 60s 
Insulation resistance 3000MQ HF min.(20°C 100DC 60S) 


MShape (Example) 


Connecter Type 090,090 II ,187 etc. 


Marking Example Connecting Diagram 
| 250/0.47 


Date Code 


\ L=80,90,100,110,120mm etc. 


Marking Example Connecting Diagram 


0.47/250 
Q63A 


J 
Date Code 


“Other voltage rating, capacitance value and special dimensions are available upon request. 
Please consult engineering section. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
226 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Plastic Film Capacitors 


Metallized Polyester Film Capacitor 


Type: ECWS 


Non-inductive construction, Flame-retardant plastic 
case, Fast-on type/Lead wire type. 


@ Features 
@Self-healing propety 
e@Flame-retardant 


Recommended Applications 
@For motor running of Air conditioner and fan 


MExplanation of Part Numbers 
1 2 3 4 s) 6 7 8 9 10 11 12 
e} (e} iw} is} L| L} L] LJ LI is LI 


Product code Dielectric & Rated voltage Nominal capacitance Cap. Tol. Suffix Suffix for 
construction terminal 


Terminal Feet ieg 2 fast-on | 4 fast-on 
configuration terminals | terminals 


| type | A [AB] AB 
| Suffix [| Blank | 2 [| 7] 4 | 9 | 


Specifications 


Reference standard 
Permissible temp.range 
Rated voltage 
Capacitance range 
Capacitance tolerance 
Dissipation factor 


Withstand voltage 


Insulation resistance 


@ Making (Example) 


2.5 UF+ 5% 
M 220vac mM 
SH W-SK [___]-—Date code 


JIS C 4908 

—25 te+7O GC 

220V AC, 250V AC, 430V AC, 480V AC 
0.5 to 22 uF 

+ 5%(J) 

0.4% max. (20°C 50/60Hz) 


Between terminals : Rated volt.(V.AC)x 175% 60s 
Between terminals to enclosure : 2000V AC 60s 


Between terminals : 1000Q - Fmin. (20°C 100VDC 60s) 
Between terminals to enclosure : 1OOOMQmin.(20'C 500VDC 60s) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Plastic Film Capacitors 


@ Rating & Dimensions 
@ Rated voltage : 220VAC 


p Cap. Dimensions (mm) 

_ uF ae 
ECWS22504JK 20.6 
ECWS22604JK © <2 2°): 20.6 
ECWS22704JK 20.6 
ECWS22804JK ©; 22°): 20.6 
ECWS22904JK PO ODT 0F 20.6 
ECWS22105JK 20.6 
ECWS22125JK 20.6 
ECWS22155JK 20.6 
ECWS22185JK 20.6 
ECWS22205JK 20.6 
ECWS22225JK 20.6 
ECWS22255JK 21.3 
ECWS22285JK 21.3 
ECWS22305UK 21.3 
ECWS22355UK 25.0 
ECWS22405UK 25.0 
ECWS22455JK 25.0 
ECWS22505JK 25.0 
ECWS22555JK aff 
ECWS22605JK POT OO 28.5 
ECWS22655JK 28.5 
ECWS22705JK 28.5 
ECWS22805JK P80 TOT OT 29.0 
ECWS22905JK pO TO OT 29.0 
ECWS22106JZ 29.0 
ECWS22126JZ 33.5 
ECWS22156JZ 33.5 
ECWS22186JZ 35.0 
ECWS22206JZ 20.0 54.0 26.0 of.0 
ECWS22226JZ 41.0 

@ Rated voltage : 250VAC 
Cap. Dimensions (mm) 

“a (uF) H53 
ECWS25504JZ 21.3 
ECWS25105JZ 21.3 
ECWS25 155JZ 21.3 
ECWS25205JZ 25.0 
ECWS25255JZ 25.0 
ECWS25305JZ 27.7 
ECWS25355JZ 28.5 
ECWS25405JZ 28.5 
ECWS25455JZ 28.5 
ECWS25505JZ 29.0 
ECWS25555JZ 29.0 
ECWS25605JZ pCO TOT BOT 29.0 
ECWS25655JZ 29.0 
ECWS25705JZ 29.0 
ECWS25805JZ PCO TOT 29.0 
ECWS25905JZ po OT 33.5 
ECWS25106JZ 33.5 
ECWS25 126JZ 33.5 
ECWS25156JZ 37.5 


Lees Suffix for type code 
* Other rating upon request (Voltage, C-values, Temp.) 
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Panasonic Plastic Film Capacitors 


@ Rating & Dimensions 


@ Rated voltage : 430VAC 
Cap. Dimensions (mm) 


diols (uF) Hea 
ECWS43504JZ 25.0 
ECWS43105JZ 28.5 
ECWS43125JZ 29.0 
ECWS43155JZ 29.0 
ECWS43185JZ 29.0 
ECWS43205uZ 29.0 
ECWS43225JZ 23.5 
ECWS43255JZ o3.5 
ECWS43285JZ 33.5 
ECWS43305JZ 28.5 
ECWS43355JZ 35.0 
ECWS43405JZ 37.5 
ECWS43455JZ ar 
ECWS43505JZ 42.5 
ECWS43555JZ 42.5 
ECWS43605JZ [60 | 700. | 300. 42.5 
@ Rated voltage : 480VAC 
Part No. Cap. Dimensions (mm) 

(UF) a 

ECWS48504JZ 27.7 
ECWS48105JZ 29.0 
ECWS48125JZ 29.0 
ECWS48155JZ 29.0 
ECWS48185JZ $3.5 
ECWS48205JZ 33.5 
ECWS48225JZ 35.0 
ECWS48255JZ 35.0 
ECWS48285JuZ 37.5 
ECWS48305JZ 375 
ECWS48355JZ 41.0 
ECWS48405JZ 41.0 

fo 


Suffix for type code 
* Other rating upon request (Voltage, C-values, Temp.) 
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Panasonic 


Plastic Film Capacitors 


=Equipped with a Safety Mechanism= 
Metallized Polyester/Polypropylene Film Capacitor 


Type: ECWG 


Non-inductive construction, Flame-retardant plastic 
case, Fast-on type/Lead wire type 


@ Features 

@Excellent safety characteristics 
@Flame-retardant Plastic case 
@Small and compact 


Recommended Applications 


@For power correction of fluorescent and HID lamp 


ballast 
@For motor running 


M Explanation of Part Numburs 


PeM@eBEOOOOOMOd 


Product code Dielectric & 


construction 


Specifications 
Reference standard 
Permissible temp. range 
Rated voltage 
Capacitance range 
Capacitance tolerance 
Dissipation factor 


Withstand voltage 


Insulation resistance 


@ Marking (Example) 


5. 5urF+5% 
M 220vac 
SH SF-CAP 


ZW-GL_]+ 
Date code 


Rated voltage 


Terminal ve fast- -on | 4 fast- -on 


site — mee et a 


Nominal capacitance Cap Tol. Suffix Suffix of 
terminal 


| Tyee | A TABI A BI 


JIS C 4908 

-25 to +60°C, -25 to +70°C 

180V AC, 200V AC, 220V AC, 250V AC, 430V AC 
0.5 to 45uF 

+5%(J) 

0.4%max. (20°C 50/60HZ) 


Between terminals : Rated volt. (V.AC)x175% 60s 
Between terminals to enclosure : 2000V AC 60s 


Between terminals : 1000Q - Fmin. (20°C 100VDC 60s) 
Between terminals to enclosure : 1000MQmin.(20°C 500VDC 60s) 
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Panasonic Plastic Film Capacitors 


Rating & Dimensions 


@Permissible temp. range —25 to +60°C 
Rated voltage : 180VAC 


Dimensions (mm) 


Part No. Cap.(uF 
_ EE 


EOWGTETOSING ) 213 
ECWGT8125JNC_) 213 
ECWG18155JN(_ ) 1.5 21.3 
ECWGTETEGIN( ) 215 
ECWGIS205N) 213 
ECWGIS225IN) 213 
ECWGTE2S5IN(_) 215 
EOWGIS255N 25.0 
ECWG18305IN_) 25.0 
EOWGI8955,N_) 25.0 
EOWGIB405N_) ar 
ECWGIS455N ar 
EOWGTE505JN(_) 28.5 
EOWGI6555N) 28.8 
FOwGTsEO5N) | 60.~+| a70~—~=~«dt=<i‘(KS;NW#”d#;*~COC#‘«BS 
EOWGIS655N_) 23.0 
EOWGIS705IN_) 23.0 
EOWGTB755/NC_) 23.0 
EOwGrsBSIN) | -80~—~«|~—SaOSC«dS~SC“‘“CVRSOC#*CSSC~C«@O 
EOWGI8855,N_) 23.0 
EOWGTESOSIN() | 90 ~+| a70~—~=~«ds~SC“‘éHZCO!O#*SCOC#C«BO 
EOWGI6955N 23.0 
EOWGIB106N_) 23.0 
EOWGTB126)N(_) 335 
EOWGISISBIN 23.5 
EOWGTE186)N(_) 36.0 
EOWGI6206IN ) 37.5 
EOWGIS206IN 378 
EOWGI8256N_) 410 
EOWGI8286.N_) 18 
EOWG18306.N_) a1 
ECWGT8356.N(_) aE 
EOWGI6406IE(_) 430 
ECWGTEAS6IE(_) 26.0 
= Suffix for type code 


x Other rating upon request (Voltage, C-values, Temp.) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


@ Rating & Dimensions 


@Permissible temp. range —25 to +70°C 
Rated voltage : 200VAC 


Cap. Dimensions (mm) 

dai uF) Ee 
EOWEZOTOSIN 21.3 
ECWE20125IK() 21.3 
ECWG2OI65IX() 21.3 
ECWE20185IK() 21.3 
ECWE20205IK() 21.3 
ECWE20228IK( 21.3 
ECWE20258IK( 21.3 
ECWE20208IK( 25.0 
ECWE20305IK() 25.0 
ECWE20365IK( ) 25.0 
ECWE20405IX( 277 
ECWE20485IK() 2717 
ECWEZ0508IK 28. 
ECWG20555IK( ) 28.5 
Eowaa0608iK) | -60—~*«| aro C*dSCCiSOSC*dSCt*‘“‘é 
ECWE20655IK( ) 20.0 
ECWG2O705IK() 20.0 
ECWG2O7E5IK( ) 20.0 
ECwG20805K) | -ao—~«| ao —C«dSCtC=‘itSC*dtC*‘“‘tO 
ECWG20855IK() 20.0 
Eowez0906K) | -90~—~«| Sa SC*dSCttSC*SC*~*«i 
ECWG20965IX() 20.0 
ECWEIOI06IX( 20.0 
ECWE20126IK( 53. 
ECWE20TS6IK( 36.0 
ECWEI0TO6IK a0 
ECWE20206IK( a 
ECWE20226IK( aE 
ECWEDO266IK( ) 125 


L— Sufix for type code 
%* Other rating upon request (Voltage, C-values, Temp.) 
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Panasonic Plastic Film Capacitors 


Rating & Dimensions 


@Permissible temp. range ~-25 to +70°C 
Rated voltage : 220VAC 


Partie. Dimensions (mm) 

uP) Ha 
ECW221065 ) 21.3 
ECWGR2TE5IK) 213 
ECWG2P155IK(_) 213 
ECWG21E5IK_) 25.0 
ECWG22005)K(_) 25.0 
ECWG22026IK(_) 25.0 
ECWG2055)K(_) 25.0 
ECWG22085)K(_) 27 
ECWGE2505)K(_) a7 
ECWG22G55)K(_) 28.5 
ECWGR2405IX( 28.5 
ECWG22AEEIX( ) 23.0 
FOWG25505)K(_) 23.0 
EOWGR25E5IX( ) 29.0 
ECWG22605IX(_) a 29.0 
ECWG20655iX(_) 29.0 
EOWG22705)K(_) 29.0 
EOWG22755IK(_) 29.0 
Eowa2e805K) | 80 +| 470~—~=«;=SC(‘éWC*dCC«S 
cowGacessm ) | 85 if —470.~—S—=«éd=C(‘éBO#OCCOCOOSS 
cowsaaoos( y [ao [aa aoa 
EOWG22S55X(_) 335 
EOWG221O6IX( 33.5 
ECWG22126IK(_) 36.0 
EOWG22156)K(_) 37.5 
EOWG22186IK(_) 425 
ECWG22006Z(_) 430 
ECWG22226I2(_) 46.0 
EOWG2E256IZ(_) 46.0 


— Suffix for type code 


* Other rating upon request (Voltage, C-values, Temp.) 
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Panasonic Plastic Film Capacitors 


@Rating & Dimensions 
@Permissible temp. range -—25 to +70°C, Rated voltage : 250VAC 


Bick Ns Cap. Dimensions (mm) 

ual H 705 
ECWG25105IX(_) 27.3 
ECWG25125)X(_) 21.3 
ECWG25155)X(_) 25.0 
ECWG25185)X(_) 25.0 
ECWG25205JX(_) 27.7 
ECWG25225IX(_) 28.5 
ECWG25255IX(_) 28.5 
ECWG25285)X(_) 28.5 
ECWG25305JX(_) 29.0 
ECWG25355)X(_) 29.0 
ECWG25405)X(_) 29.0 
ECWG25455)X(_) 29.0 
ECWG25505)X(_) 29.0 
ECWG25555)X(_) 33.5 
ECwa2se05Jx() | 60 | 470 ‘| 20 | 33.5 
ECWG25655)X(_) 33.5 
ECWG25705IX(_) 33.5 
ECWG25755)X(_) Soe 
ECwa2se0sJx) | 80 | 640 °° #| 220 35.0 
ECWG25855IX(_) 35.0 
ECwa25905X() [| 90 ~~~ ~—SOiOSC*«dSC(‘#UCé ONC 35.0 
ECWG25955JX(_) 37.5 
ECWG25106JX(_) S75 
ECWG25126JX(_) 47.0 
ECWG25156IX(_) a5 


@Permissible temp. range -—25 to +70°C, Rated voltage : 430VAC 


bart ha. Cap. Dimensions (mm) 

sale H 98 
ECWG4S504IP(_) 25.0 
ECwGase0aJP() | 06 +i a2 Ci 277 
ECWG43704JP(_) 28.5 
ECWGase04JP(_) | 08 +| 370~~~SC«dStCi‘C;~‘*SSOOC 28.5 
ECWGas904JR(_) | 09 ~~~ 370~~C~SC“<C*~C‘*~*S SCC 29.0 
ECWG43105JP(_) 29.0 
ECWG43125JP(_) 29.0 
ECWG43155JP(_) 29.0 
ECWG43185JP(_) 33.5 
ECWG43205JP(_) 33.5 
ECWG43225JP(_) 33.5 
ECWG43255JP(_) 33.5 


L— Suffix for type code 
* Other rating upon request (Voltage, C-values, Temp.) 


RAT ETE A TPE TILE AE VEL POLE WE PL SPI DEED IE TIT SIN RT SLE RES TSE te SSI SEE TES ELE IO TEE RE TEE ELE SC ISSR RIE LE ES IS WEES IE AL OES, 
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Panasonic Plastic Film Capacitors 


=Equipped with a Safety Mechanism= 
Metallized Polyester/Polypropylene Film Capacitor 


Type: ECHAX 


Non-inductive construction, Flame-retardant epoxy 
resin dipped enclosure 


@ Features 

@Excellent safety characteristics 
@Flame-retardant epoxy resin coating 
@Smaill and compact 


lm Recommended Applications 

e@Motor running 

@Fluorescent lamp ballast 

M Explanation of Part Numbers 

1 e 3 4 5 6 : 8 ) 10 11 12 
le] fe} iH} fA) LI] LJ LL LI i 
Product code Dielectric & Rated voltage Nominal capacitance Cap Tol. Suffix 
construction 


@ Specifications 
Permissible temp. range -25 to +70'C 
Rated voltage 180V AC, 200V AC, 220V AC, 250V AC, 430V AC 
Capacitance range 0.5 to 6.0uUF 
Capacitance tolerance +5%(J) 
Dissipation factor 0.4%max. (20°C 50/60Hz) 


Between terminals : Rated volt. (V.AC)x175% 60s 
Between terminals to enclosure : 2000VAC 60s 


Between terminals : 1000Q - Fmin. (20°C 100VDC 60s) 
Between terminals to enclosure : 1OOOMQmin.(20°C 500 VDC 60s) 


Withstand voltage 


Insulation resistance 


@ Dimensions in mm (not to scale) 


Tiaea Marking (Example) 
) 
| H-A180V AC 
; M O5uF 
| M = | ~~ Date code 
| @0.80+0.05 
P 
Solder-plated 


Copper-clad steel-wire 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


Rating & Dimensions 
@ Rated voltage : 180VAC 


ECHATBBO5K 
ECHATEB55IK 
ECHATBAOEIK 
ECHATBABSIK 
ECHATEB08IK 
ECHATEEBSIK 53 
conareos [60 | s7o_| 165 | 5 | 325 


@ Rated voltage : 200VAC 


er Cap a 
a a A a 
ECHATESOAX [06 | 265 | 80_| 170 | 225 | 1 
ECHATB7O4N : 
ECHATBSOAX | 08 | as | 90 | 190 | 225 | 1 
ECHATIOaK [| os | as | 95 | tes | 25 | 1 
ECHATBIO5X : 
ECHATaI@SX | 12 | 25 | 90 | 190 | 225 [1 
ECHATBISBX : 
ECHATBTGBD : 
ECHATEQOBX : 
ECHATEZ2BN : 
ECHATEQEBX : 

: 
| 
| 
| 
1 
1 
1 
1 


Cap. Dimensions (mm) 


w lis 
ECHAZOEDAR 
ECHAZOGOAK Fe 
ECHAZOTOA 
EcHazoeoax | 08 | 265 | 90 | 160 | 225 
EcHazoeoa | 09 | 265 | 95 | 165 | 225 | 
ccHaoiosix | 10 | 265 | 90 | 190 | 225 _| 
ECHAZOTOEIK 
ECHAZOTESIK 
ECHAZOTBEIK 
ECHA2O2O6IK 
ECHAZO2BEIK 
ECHAZOGOEIK 
ECHAZOBBSIK 
ECHAZOBOEIK 
ECHAZOBBSIK 
ccHazoeosix | 60 | a70_| 10 | 275 | 325 


* Other rating upon request (Voltage, C-values, Temp.) 


Part No. 


NS ee ee ee ee ee ee ee ee ee ee ee Se ee ee eS 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Plastic Film Capacitors 


@ Rating & Dimensions 
@ Rated voltage : 220VAC 


_ ise “ 
EcHAzsoax [os [a5 [80 [170 [288 
, 8.5 


ECHA22604JX | 06 22.5 1 
ECHA22704JX 25 | 90 | 180 | 225 1 
ECHA22804JX | 08 =| 265 22.5 1 
ECHA22904JX | 609 |) 26.5 22.5 1 
ECHA22105JX 26.5 255 1 
ECHA22125JX 26.5 22.5 1 
ECHA22155JX 26.5 225 1 
ECHA22185JX 26.5 22.5 1 
ECHA22205JX 26.5 22.5 1 
ECHA22225JX 315 275 1 
ECHA22255JX 31.5 a7 5 1 
ECHA22285JX 215 27h 1 
ECHA22305JX 31.5 S75 1 
ECHA22355JX B15 27.5 1 
ECHA22405JX 37.0 32.5 1 
ECHA22455JX 37.0 32.5 1 
ECHA22505JXx 37.0 32.5 1 
ECHA22555JX 37.0 32.5 1 
ECHA22605JX | 6.0 | 87.0 B25 1 


@ Rated voltage : 250VAC 


NO 
o)) 
On 


Part No. i nm a eo si Type 
ECHA25504JX 26.5 22.5 1 
ECHA25604JX | 06) | 265 22.5 1 
ECHA25704JX 26.5 22.5 1 
ECHA25804JX | 08 =| 265 22.5 1 
ECHA25904JXx | 09 | 265 22.5 1 
ECHA25 105JX 26.5 22.5 1 
ECHA25125JX 26.5 22.5 1 
ECHA25 155JX 31.5 275 1 
ECHA25 185JX 31.5 27.5 1 
ECHA25205JX a15 27.5 1 
ECHA25225JX a16 aT 5 1 
ECHAZBG00 32.5 : 
ECHAZBA0EN 32.5 : 
ECHAZBSO5X 20.0 


%* Other rating upon request (Voltage, C-values, Temp.) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Plastic Film Capacitors 


@ Rating & Dimensions 
@ Rated voltage : 430VAC 


EoHaascoax | 06 | 18 | 185 | 60 | 275 
ECHAASTOAR 
ECHAAseOAK | 08 | 870_| 158 | 280 | 805 | 
EcHAaseoax | 08 | 70_| 165 | 60 | 925 | 
ECHAASTESIX 
ECHAASTEBIR 
ECHAASOO5IX 
ECHAAS2OBK 
ECHAAS2BER 


* Other rating upon request (Voltage, C-values, Temp.) 


NOT NOT NOT NT NE ae et ae a as st 
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Panasonic Power Supply Unit 


Power Supply Unit for Air Cleaner 
Type: ECXC 


Features 

Small, compact 

Output short-circuit protection 
Remote control 


Recommended Applications 
Air Cleaners (Home, industrial, vehicles) 


Explanation of Part Numbers 


1 2 3 4 5 6 7 8 9 10 
fe] fe) ix} le) fs} LJ} LI LI LI 
Products code Design code Suffix Suffix 


Rating(Typical example) 
Rating (Typical example) 


Items Units 
ECXC3017A ECXC3018A ECXC3019A 
input volt. — 100VAC 12VDC 100VAC 


64 
Output volt. kV DC ° 6.55 
6.3(2 = 


Dimensions ie 101x54x33.8 EE 5 79x49x33.1 


Dimensions in mm(not to scale)(Example for 3019series) 


MADE IN JAPAN 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Power Supply Unit 


Fluorescent lamp inverter for LCD back light 


Type: ECXF 


@ Features 
@Thin shape 
@High efficient design 


m Recommended Applications 
@The equipment used cold cathod tube lighting such 
as personal computer and word-processor 


BM Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 
Gg Fl fe] LJ LJ LU 


Products code Design code Suffix Suffix 


@ Rating(Typical example) 


These examples are typical. The specification may defer depend upon fluorescentlamp. Ask factory for 
technical specifications before purchase and/or use. 


Rating (Typical example) 


Items 
Output open volt. 2400min. 
oe lo 
Dimming range % sorter | ator | sever | — 38 to 100** 


*' With optional potentiometer 5k? 
** Outer voltage : 5VDC 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
240 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Contents 
Rated Temperature Capacitance 
Product Series/Type Part Number Voltage Characteristics Range in pF Page 


Series ECU/ECJ EcuO 10000000 


[For General — ECJ OOO 100000 | 25 voc 
Multilayer Ceramic | Electronic Equipment] 50 VDC 


242-267 
Chip Capacitors 100 VDC 
1 
seies voor, ov fewoeneccmo BBV lipo, ann 
High Voltage eccs OUOOOO¢ 
Ceramic Capacitors ECCT OUUUOUG | 2 kVDC | kKVDC SL/GP, B/Y5P | 68 to 330 _| to 330 


NPO to N750, SL 


B/X7R, F/Y5V 0.5 to 10000000 


(SMD) Siege 2 ECkS OOOO k8 | 10 to 56__| 968.270 
ECKT OOOO ke 


1 kVDC 100 to 5600 
Series KBP ECKLI3OQ0U0KBP 2kVDC |B/Y5P 100 to 5600 riers 
Ceramic Disc 3 kVDC 100 to 2700 : 
Capacitors 1 kVDC 100 to 4700 
(High Voltage) Series KB ECKLOI30000kB 2kVDC |B/Y5P 100 to 4700 _|574 5765 
3 kVDC 100 to 2200 
4 kVDC 
Series MDU ECKD3UOILILIMDU ios D/YST 100 to 2200 
ECKD4OUUOMbDuU 15 kVDC (4kVDC) = |276-277 


Type TS 
(Sub-Class Y2/X1) ECKOTSOOOOO 250 VAC |B/Y5P, E/Y5U, F/YS5V | 100 to 10000 


278-279 


Ceramic Disc Type RS 


Capacitors 
(Safety Regulations) 


ECKURSIUUUU Y 


(Sub-Class Y2/X1) 


Type NS-A 


125 VAC 
250 VAC |B/Y5P, E/Y5U 100 to 4700 
400 VAC 280-281 
125 VAC 
250 VAC |B/Y5P, E/Y5U 100 to 4700 
(Sub-Class Y1) 400 VAC 282-283 
Straight Lead Type }|ECOZOOOOUOO0 


Radial Taping Spec. | orimped Lead Type ECOROUOOOUOOO — 
(High Voltage) : te —_ — 285-286 
Kinked Long LeadType |ECCOINOOOOUOO 


ECKLUINADUOIOOU 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


For 
General 


) 


Multilayer Ceramic Capacitors( 


Multilayer Ceramic Chip Capacitors 


(For General Electronic Equipment) 


Series: ECU 
Series: ECJ 


@ Features 

@ Small in size and wide capacitance range 

@ Superior humidity characteristics and long life 
thanks to monolithic construction 

@ Excellent solderability and resistance to soldering 
heat thanks to terminals with three layers of silver, 
nickel, and solder 

@ Low self-inductance and excellent frequency 
characteristics 


@ Explanation of Part Numbers 
@ ECU Series 


1 2 3 “ 5 6 7 


=} je} [yy xd iy da) 


Multilayer 
ECU 


Ceramic Chip 
Capacitors 


Paper Taping 
(Pitch: 4 mm) 
Embossed Taping 
(Pitch: 4 mm) 
Large Size 

Reel Taping 
(Pitch: 2 mm) 
Large Size 

Reel Taping 
(Pitch: 4 mm) 


+ mw - 

[ * = 
= = ’ : #3 ES % rm 
*« * - ‘4 ; ee i 
we - 

_s = 


HM Recommended Applications 

Class 1 (T.C. Type) 

Temperature compensation, tuned circuits, and filter 
circuits, where low loss, high stability of capacitance, 
and high insulation resistance are required 

Class 2 (HI-K Type) 

Coupling and By-pass, where low loss and high 
stability of capacitance are not so important 


8 9 10 11 12 


o} [4] [4] le} is} 


Tolerance Characteristics ||Coge] Size Code 
de ; ode] Temp.Char: LQ |10 type]0402 | 
0603 
| P | Nis0 
a _ 
13 type] 


Ni 


Pe [ex 


* When omitted, all the rest P/N factors shall be moved up respectively 


10 11 12 


7 | 5 | Z| (Example) 


Product Code 


Packaging Styles 


Multilayer 
ECJ | Ceramic Chip 


(Pitch: 2 mm 
Paper Taping 
Embossed Taping 
Large Size 
W_ |Reel Taping 
(Pitch: 2 mm 
Large Size 
Reel Taping 


Z 
(Pitch: 4 mm 


) 
) 


@ Precautions for Handling 
See Page 26 to 30 


Nominal Capacitancé 


Cap. 


Capacitance 
Tolerance 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Multilayer Ceramic Capacitors( (26-21) 


@ Construction @ Dimensions in mm (not to scale) 


(3) Substrate electrode 
@) Intermediate electrode 
Sy ) External electrode 


@ 


oO) Inner electrode 
Ceramic dielectric 


Size Code (EIA) 


"12" Type (0805) 
"19° Type (1206) 


* Specified by the nominal capacitance 


0.20+0.10 
0.30+0.20 
0.50+0.25 
0.60+0.30 


“10” Type 
“11” Type (0603) 


—_—| —~ | 


@ Capacitance Range in pF 
@ T.C. Type 


Capacitance Range (pF) [50 VDC] 
rf pa rw sata [us 
50VDC 
0.5-120 
0.5-1200 
0.5-2700 


1 [1 UN"? To.a620.10 (2400, 2700[ — | 240-330 | 240-390 | 240-470 | s00470 | — 
3000-5600 
"13" (1206) | 0,850.10 |5100-6800| _ — _| 620-1200 | 750-1200 | 750-1500 | 910-1500 | __ — 
1.1520.10 fr500-10000] — | — [| — | — | — | — 


* PA to UA : Special order 
e(Capacitance values) E12 series : Standard order, E24 series : Special order 


@ Hi-K Type 
Dim. “T” Capacitance Range (pF) 
—_ F [YSV] 
s0vbc | 25vpc | 16vbc | 10 VDC 
410" (0402) | 0.50:0.05] 100-3900 | 100-6800 | 5600-15000] _ —_| 1000-10000] 1000-22000 15000-100000 | _ — 
1000000 
| 0.60.1 [1000-22000] _— | — | _— [10000-68000 68000-tS0000] tooc00-200000| — 
2 |"12" (0805) | 0.85+0.10| 27000-38000 | 39000-ta0000 | 47000-20000] —_| r00000-220000| 220000 | 230000-ta0n000]— — 
|1.25:0.10| 47000-100000 20000-20000 [2v0000-s7o000| 56000000000 __ — _| 380000470000 [000002200000 | 380000 4roo00 
0.85:0.10| _ — [00000-32000 |100000-s80000)_ — | = — | 470000 |eoovezz00000| 


1.1520.10| _ — __|320000-47o000|8200001000000]_ —__|__ —_|s00-220000400000 4700000] |_| — 
| 1620.2 |  — _|560000-1000000] __— _}zo0000-ssoo00 _— | — | — [10000000 


e(Capacitance values) B[X7R] E6 series : Standard order, E12 series : Special order 
F[F5V] E3 series : Standard order, E6 series : Special order 


Class 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Multilayer Ceramic Capacitors(§2\ 6,21) 


@ Nominal Capacitance vs. Capacitance Tolerance 


Tol. Code Cepactance Tolerance Cepactance Tolerance Nominal Capacitance Available (pF) Temp. Char. Class 


c 0.5, 1, 1.5, 2,3, 4,5 
D < 10 pF 1, 1.5, 2, 3, 4,5, 6, 7, 8, 9, 10 CA to UA 
F (NPO) (N750) 
J and SL 
K vel a Capacitance Range, 
K +10 % E-Series Numbers x10" 
B (X7R) 2 
M icles 
Z F (Y5V) 


M@ E-Series Numbers 


Temp. Coeff. 
Code. 


T.C. 


K(+250) 1 


(N150) (N220) | SA (N3830) | TA (N470) | UA (N750) 
oa [3 


@ Temperature Characteristics of Class 2 Capacitors 


Capacitance Change 


Temp. Char. Temperature 
No DC Voltage Applied |1/2 Rated Voltage Applied Range 


B (X7R) +10 % max. +10, -30 % max. —25 to 85 °C 20 °C 
F (Y5V) +30, -80 % max. +30, -95 % max. —25 to 85 °C 20 °C 


Reference 
Temperature 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Multilayer Ceramic Capacitors(f' .,21) 


General 
@ Specifications 


Characteristics Class 1 (T.C. Type) Class 2 (Hi-K Type) Test Methods 
CA to UA, SL B(X7R) F(Y5V) 


Operating Temperature Range —55 to 125 °C* -—25 to 85 °C — 


50 VDC, 25 VDC 
Rated Voltage 50 VDC 16VDC. 10 VDC _— 


Test Voltage 
Class 1: Rated Voltage x3 
Dielectric No break down Class 2: Rated Voltage x2.5 
Withstanding Voltage Electrification time: 1to5s 
Limit surge current: 50 mA max. 


IR 2 10000MQ or 500/C (MQ) Measurement Voltage: Rated Voltage 


, Electrification time :60+5s 
Insulation Resistance(IR) | |R210Q000MQ whichever is less (Electrification time of 10VDC is 2minutes) 


Limit surge current: 50 mA max. 


Capacitance Within the specified tolerance Standard Temperature : 20 °C 


Measurement 


[C: Rated capacitance in uF] 


ae pe oey ie ss pF \Rated Temperature Characteristics |(1) Class 1 (T.C. Type) 
Serie = i oe oltage| Bi Nominal Ca | Frequency | uenc Voltage 
Dissipation Factor 30 pF s Cap. s 1000 pF | SO VDC Itané <0.025| tano $0.05 Ce Tita ] Testo g 
(tan 3) Qz2 1000 25 VDC |tand< 0.025] tand<0.05 |a> KHzei0 %| 09 Wems 
Capacitance > 1000 pF C > 1000 pF |1 kHz+10 % 


(tan 6 $0.07)" 
16 VDC |tané < 0.025] tanéd< 0.07 |(2) Class 2 (Hi-K Type) 
Pretreatment : 150+0/-10 °C for 1 hour and 
then shall be stored in a room temperature for 
48 + 4 hours, before initial measurement. 


(tan 6) $ 0.002 


Frequenc Voltage 
1 kKHz+10 % |1.0+0.2 Vrms 


* Operating Temperature Range: —25 to 85°C for capacitance range of 5100 to 10000 pF, NPO, Type 13. 
* Specified by individual Specification 
xk Nominal capacitance value in pF 


Minimum Q at 1 MHz Minimum Insulation Resistance 
5 40000 10000 MQ 
= 5000 ( 
1000 ® 
om 
as ~ 
800 2 1000 
CG o 
: go | | | | IN 
=] = 
= 600 Ke) 
= & 
= 400 2 100 
> op || || | _ 
50 
200 E 
= 
. 10 
0.005 0.01 0.05 0.1 05 1 
Nominal Capacitance (pF) Nominal Capacitance (uF) 
JNominal capacitance value in pF }|Nominal capacitance value in uF 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


Multilayer Ceramic Capacitors( 62) 6ra1) 


i Capacitance Range (in pF) 
@ [Size Code “10” ee 


2 
4 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
TS 
16 
18 


NO} DO 
NM] O 


O;/DINIDIOD) A! as; BR) KR] WI] Ww 
— 7; PM] QM] @s]PmP] Os | NI Ws] OO] ® 


100 


— 
_— 
ie) 


120 
130 
150 


160 
180 
200 
220 


GW} WI] PM] Ph 
W}]O!]N| +4 


PA | RA | SA | TA 
LS ae (N150) }(N220)|(N330) |(N470) — 


50 V 


Voltage : 


B/X7R 


100 
120 

50 
180 
220 
270 
330 
390 


1000 
1200 
1500 
1800 
2200 
2700 
3300 
3900 
4700 
5600 
6800 
8200 
10000 
12000 
15000 
18000 
22000 
27000 
33000 
39000 
47000 
56000 
68000 
82000 


_k 


mie 
tye 
x 
ORRR: 


i Dimensions in mm (not to scale) 
[10 Type] [0402(EIA)] 
1.00+0.05 


0.50+0.05 


0.50+0.05 


0.220.1 | | 


| | 0.20.1 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Multilayer Ceramic Capacitors( je" 6,21) 


@ Capacitance Range (in pF) 
@ [Size Code “11” Type/ “0603” (EIA)] 


| St | avis 9 
Rated page| (NPO) (N150) | (N220) | (N330) sar — eis mi F/Y5V 
Cap. (pF 


| 50V_| 50V Cap. ( 16 V|6-10V 


0.5 aa 
1 270 
1.5 330 
2 390 
470 
560 
680 
820 
1000 
1200 
1500 
1800 
2200 
2700 
3300 
3900 
4700 
5600 
6800 
8200 
10000 Ed 
12000 
15000 
18000 
22000 cl 
27000 
33000 
39000 
47000 oz 
56000 
68000 
82000 
100000 i a 
120000 
150000 
180000 
220000 a 
270000 
330000 
390000 
Bielill en if . : 
560000 
680000 
820000 
Baal ae 
* Under development 
@ Dimensions in mm (not to scale) 
1.6+0.1 ] 
/ 0.8+0.1 
0.8+0.1 


560 
620 
680 
750 
820 
910 
1000 


1100 
1200 


0.30.2 1 | 0320.2 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Multilayer Ceramic Capacitors( Gera) 


Hi Capacitance Range (in pF) 
@ [Size Code “12” Type/ “0805” (EIA) 


aoe CA PA [ RA | SA | TA 
(NPO) SL (N150) | (N220) | (N330) | (N470) | (N750) 
Cap. (pF) 


50V 


Hy 


HID) jn 
(oe) fhe) te>] Ee 


10 


oO 


| TUL 
ALL. 


_ 
XQ 


£ || C 
en WW 


2200 


00 I MAT LI | | 


Pala ore B/X7R F/Y5V 
oltage 


Cap. (pF) 6-10 


82000 
100000 
120000 
150000 
180000 
220000 
270000 
330000 
390000 
470000 
560000 
680000 
820000 

1000000 
1200000 
1500000 
1800000 
200000 
2700000 
3300000 
3900000 
47oo000 | | | 
+ Under development 
@ Dimensions in mm (not to scale) 


[12 Type] [0805 (EIA)] -—_2.020.1 


ae > | a ae 


L _ | | 0.5020.25 


0.85+0.10 
1.2940. 10 
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Panasonic Multilayer Ceramic Capacitors(§2\ 6-21) 


li Capacitance Range (in pF) 
@ [Size Code “13” Type/ “1206” i, 


Nea] wo |_| oso (N220) io. (N750) ec B/X7R F/YSV 
Ca 


p. | sov_| a 50.V Cap. (pF) 16V [6-0 


z etree re 
270 82000 
300 100000 
330 120000 
360 150000 
390 180000 
430 220000 
470 270000 


510 330000 
560 390000 
620 470000 
680 560000 
750 680000 
820 820000 
910 1000000 
1000 1200000 
1100 1500000 co 
1200 1800000 
1300 2200000 
1500 2700000 
1600 3300000 
1800 3900000 
2000 4700000 
2200 5600000 
2400 6800000 
2700 8200000 
3000 $0016 1016(6(0 a A MN A | = 
3300 * Under development 
3600 
3900 
4300 HM Dimensions in mm (not to scale) 
4700 
are [13 Type] [1206 (EIA)] 
5600 3.20+0.15 
6200 
6800 
7500 
8200 
9100 
40000 


M@ Thickness“T” 


0.85+0.10 
1, 1920,10 


VLLLLL 


¢ T 1.6mm : L=3.20+0.20, W=1.60+0.20 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Multilayer Ceramic Capacitors(@2\ era1) 


@ Standard Products ae a — Taped Version 


Capacitance | Capacitance 
Tolerance 


[Rated Voltage 50 VDC] 


| PA (N150)_| | PA (N150)_| RA (N220) | SA (N330) TA (N470) UA (N750) 


| CA (NPO) | 
— — Dim. Dim. Dim. Dim. i 
Part No. | T | Part No. | T | Part No. | T | Part No. | T | Part No. | T | Part No. | T | Part No. 
mm) mm) (mm) mm) (mm) (mm) 


Os OEE REVO TERA po IEW. ERR. HERO 0 = EPR a5 


+0.25p 
(C) 


or 
+0.5 pF 
(D) 


(D) 


100 
110 
120 
130 
150 
160 
180 
200 
220 


* Packaging Style Code: 


Fann op [ERE p.sMEWIC Ep ooeParLmMp o|evwKLO SEW Tp SEEM MS 
STENICRD. | REMIH pEEAEnAT DE OEMR SS EAE Hops eieMe LS eENAC 

EOE WE To EMO =O SEAL OO =|EMADp.seRETaN 7p SOA) 
ECL HO 0.5 | LEHR ECVE HL Pa 0.5 EEOC .5EOUE MIO 0. CLE Oo. S|EOUETMGI-LO/0. 
ECL HW 0.5 ELE HONLO .ECUEONLPO 0.5 EUEHOULAO SECU MA [0 CLE THO ao. S|EOUEMM-UO/O 
EFI HON 0.5 CLE HILO. S|EOUETMPOO ECVE MIRO. 5ECUE MSO. CLE. TO 0. 5EOUETM0[0 5 
ECL HoRnCo 5 | EEHRNO [ECVE MRRNO (oS ELEHNRNRO fo. EOUEMARSO fo. eCIEWRDT [oS cOETMEDLD [0.5 


+0 5 pF ELETHTONO po 5|EOTATIN fp. ECUEOPO 0.5 [CLEMO o.5|EOIEHOMNGO .5|EOKEMTHOTO [0 feovTHTIOUD [0.5 


EPI HRnco 0.5 | ECHNNO ECVE (0.5 EOHONNRO 5 EOUEMMRDSY fs eciEwemDT fo. S|EOUETMERUD 0. 
FPL HoRnCoo.5| EHO ECVE HIRI 0.5 EOEHRRNRO S| eCUEHRNOS .eciEweDT fo SfEOETMERDUO [0 


Ee [RIEL 0.5 ELEM fo. ECUEMLPa OEIC SEVEN. CLE HW Oo. S|EOUEHO- WOO 


FRET O.5| ERED P.SfeCEHTOPO fsfecuEWTORO [p.5JecUEMINO p.sfciEMTOTO fo SfALEHTINN [Os 
Eni Ha 0.5 CLEA fo. S|EUETA-PO sf eOvE Wana. ECUEIa-S0 0.5 |cUE HN 0. S|EOUETN-U0|O 6 
Rien P.5|emeM PSHE p SlecuEHTnAO f.SecuEMInRO p.5fciEMCnTO SEMEN [05 
ERIM P.5| CIEL fo S|FOUEHTT-PO sf eCUEMIRO[0.5ECIEMIS-S0 (0.5 [OLEH 0 o.SEUEHT-U0 05 
FRIETnioo P.5[EOeHeIO .5/CIEMENRO P.SfEOEHAAN p SfeouEMGO p.sfeciEMeTO [OSORNO [0.5 
EDEL p.5| EVEL [0.5 CUE. PO 0.5 |EOEHIALAO S|EOUEMTL8O [0.5 |cLE Hi TO 0 |EOUEHTA-UO[O. 
Frievamiog p.5|rievamn P.S|HaNPO  SfecuEHenAO fo SeCUEWEMAO .SfCIEWeTO fo SfEETANN [05 
ECL 0.5 EVE HAO [5 CUE Wea 0.5 FUE ARO ECVE WT.S0 0.5 OLEH T0 [0 SIECUEWT-UO/O. 
REA p.5| AEWA [S_CEHEEO p SleouEHENAO f.5|ECIEHENRO p.5/CIEKANTO fo SfRETAGNN [0.5 
EDL HL .5| EVE HENLO [5 CUE Wea 0.5 EVE HEMLA .SEOUERZSO 0 CUETO 0. SIEOUEWEN-UO0.5 
Ecler b.5[eneHm .5ecueHMrO .SfEMEHMAN p SleouRHINRO f.sleciEKaNTO fo SEOEHAINN [0 
EC 00 0.5 CIEL .5|FOUETENPO ECVE WERO[. 5 ECUE TSO (0.5 |CLEHRO TO. S|EUETHEA-U0 05 
Friewemin b.5|ecievMN P.S|eOeHENPO  sfeourMnAO [o.5JeCUEMRIRO .SfCUEMRLTO fo SfRIETMND [0.5 
ECE H200 0.5 CUE f.5|EOETHSAPOO ECU Hera. ECUE TSO. CLE HR TO. SETHE 5 
rien pslenemmn Ps| | | cartacamm | |_| enna [Os 
enmmpslenewmMmops| | |_| | | |_| Fownriajo. 
inven Pslenewson ps] | |_| | | |_| evarawa fos 
ermopseenmops| | | | |_| |_| _kouritarunfo. 
rien psleewmn bs] | |_| || || _erania fos 
ereoopsleenmops| | | | || |__| kevearuno 
newman leew ps| | |__| || |_| eirmawa fos 
meeropsfeewaops| | | | || |_| evetwarnino 
Foire pslecewonn bs] | || |_| |_| _sievaiawa fos 
mEMMCOpsleEMncOps| | || || |_| _ enemies 
meni slew bs| ||| |||) —ieneinta fos 
fneniecoapsleewecops| | |_| ||| | eve 
Enea Polen ps | | | || | +d 
meMnopslenemcops| | || || | 
foie pslenenmn ps) | | | || 
mEMeCMpslmEMEOps| | || || | ii) 
even p.5| EW P5| 

enigma pslemenacaps| | || |] - | | 


(Packing Style Codey 


“E” for Taped Version (Taping pitch: 


Sets 


Sefsety 


250 


2mm) and “X" for Bulk Type. 

* (_]: Capacitance Tolerance Codes. 

* Capacitance values of “E24” series and capacitance tolerance 
of +5% are available on special order. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Multilayer Ceramic Capacitors(§2" .,.1) 


@ Standard Products for “10” Type (EIA “0402” Type) , Taped Version 


Capaci- 


tance 
(pF) 


100 
120 
150 
180 
220 
2/0 
330 
390 
470 


B/X7R 


50 VDC 25 VDC 16 VDC 


semana ieee 1 

ecvernisiced os [ecueveisicedos) ‘| 
ecvErwierrsd[o5 [ecuexereweq|os| | 
ecverweziced|o5 [ecuetezeced os| + 
ECUETH27IKBO| 05 [ECUEVEZ7IKBQ]05| | 
eoveworced os [ecuevewized os| | 
CUE ooned) os [ecvevesonsdlos] | 
ecvewariced os [ecueresricedos| | — 
CUE Msrned) os [ecvevessimedos] | — 
ecverwosiced os [ecvevessted os| ‘| 
FECUEIHA2IKBQ| 05 |ECUETEB2IKBGLOS | | 
ecvermoaced os fecuereiomedos| | 
ove wiearad| 05 [ecvereszaxeo|os| | 
ecueswvearsd[o5 [ecuereseaxeo|os| | _/-20 
ecverwowsced 05 [ecveveawaedos| |_| a 
ecveworerad]os [ecvevezransdlos| | 
ecveweobed os [ecueewaedos| ‘| 
JECUEIHG92KBQ! 0.5 |ECUETEG2KBO] 05 | 
(Packaging Style Code)** eCUEIEs7aipqos| «fi 
| |_| eouetes62Ke0] 05 [ECuEtCs62KBO| 0.5. 
|| eoueteeaetied 0 
P| Tec cazenea] 05 | 
ae a ee 2s ed 
pT cue 20K8 9 05 | 
pT Tue 50g 5 | 
ee ee ee 

i 


2mm) and “X" for Bulk Bid 


| ee 


tance 
Part No. Part No. Part No. 
Tolerance 
(mm) eo - 


F/Y5V 


50 VDC 25 VDC 16 VDC 


Part No. T Part No. Part No. 
a . m 


a 


Q| 0.5 |ECUETE1027FQ| 0.5 


m™m 
(ep) 
(= 
m 
alls 
oaks 
7 
ol 
nN 
MN 


m 
cP) 
om 
Mm 
—- 
x 
—_ 
c—) 
ro 
N 
nm 


ECUE1E152ZFQ| 0.5 


i: 
a r 
es a 
ecuerweedro| 0s [eoueresezra|os| | 


ft 
| |__[ecuetersszra| 05 | ecueicisszra|0.s 
ee ee ee ee ee 
|| [ecuerezeazra] os | ecueic2eazFa]o.s 
ee es ee ee 
| Lf ecu tcaaazra}os 
rn i eee i ee 
PT feu tcazazrajos 
ee ee ee ee 
pT feu tc689zFa|0.5 
ee ee ee ee 
| tJ ECuE NC 104z2F a} 05 
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Panasonic Multilayer Ceramic Capacitors( G2, era) 


@ Standard Products for“11”T an EIA'D608"Ty pe) , Taped Version [Rated Voltage 50 VDC] 


p 


| CA (NPO) | TPA (N150) | RA (N220) SA (N330)_| TA (N470) | UA (N750) 


Capacitance | Capacit gc 
(pF) Tolerance patos a ” Dim. 
Part No. Part No. Part No. Part No. Part No. Part No. Part No. | T 
nm m) rn nF RF i) (mm) 


0.5 |+0.25 pF(C) ECUVIHORECCV | 0.8 ECUVIHORECV [0.8} ick ane eaenee anata 0.8 


OO; OM) NI] oO] om] &] WO] mM] = 
On 


CO} OD] Hn] BI] @®!] Ws MI] NM] =]I] >]/ -)] A 
MP] WO] O!N}] O}] WI] NI] mM] GO] OH] NM] O 


100 
120 
150 
180 
220 
270 
330 
390 
470 
560 
680 
820 
1000 
1200 


Era uy 5 ental ccs ceo 
fe Se a ee 
<0 8 pF [Euro] eon [Eo oer || EW euro ERO 
Tart ori [oa] onto [| ome 0 [euro cur |eowHneI]O8 
zoo. Eo [| ero. cone | [0] HTH | eTH[O8 
esmienc| 0.9] econo [05] curinor [08 conan 0 eons [o.] eon | conwDW 08 
20.3F | eonamc| 09] onion [oa conimar 0 eowarn [oa curaom| 0 omarion [oa curHoRHO8 
[Evaro Eon [0 [eon [0] ernest [0] erin [eon [0 
enter |o.3] econo [08] cori [8 conn 06) eons [0] enn [| ome 08 
E227oc commodo a| orto [oa] onnach [oe |eownne=w[09] eurHOcs| [og |eowm.r|06) RUnOEA)% 
zoo] Er [ern [occ | ers [oa] ony |e 08 
roo] [eri [ocr | ero. OHH |eTA.W[O8 
Tur] Eo [0 zur [0 zon 08 |e [0 noNHY |e W[O8 
zoo] Eo [|e [o. ceacr |r5[o.|onarv [|e=W[o 
zon. Eo. [| ever oa caro |e [ony [oe | NRA. Wo 
zo. owe [| evo. cacy |W [oO [| ETW_W[O 
zor. eon [0 anna [eo 06 ear [0 OTH EOIN 
zane [| eno. ona |e [oa] NATTY [|e W[O8 
zoo] Eo [|e [0.5 [0 Ty [|W 
zo. oni [0] oc [eo 06a [0 oT [05 eo 08 
_ esr | cy oa zona ero] ra [ero] 
}[cornrcev[o| eam [oa ern [o.com [ern [oa anny |emHLWfo8 
ee ECUIHT2t V0.8 | ECUVtHI21 TTV|0.8] ECUVTH217UV|0.8 
zoo] Eo [| en [oa conn | eM [0 ONHSTCTY [oa |eHACW[o 
EE A 
Fema e|omencr|oal | [sevens [awrercnoo|aomerano 
conencefoa|eownencn oa] [| | «| | (| _—(orico 
ra ea] Pe 
ala a a A 
ECUIHATI ICY } ECUVIHATILV | Fd Pd P| P| reron 1H471_|UV}0.8 
curence[oa|eowmeninfoal TT | TT «| _(eciricfo 
reorencev[oa| rower foal TTT TT [rao 
correo] eowmen foal TTT TT [i (crc 
ee 

a 


omnes] nya] [|_| can 
cow coe exmmerfoal [| cn 


* Packaging Style Code “V" for Taped Version (Taping pitch: 
4mm) and “X”" for Bulk Type. 
*2k [_]: Capacitance Tolerance Codes. 
+k Capacitance values of “E24” series and capacitance tolerance 
of +5% are available on special order. 
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Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Multilayer Ceramic Capacitors(§o'.,a1) 


@ Standard Products for“11” Type (EIA“O603”Type) , Taped Version 
B/X7R F/Y5V 
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*Packaging Styles Code: “V” for Taped Version (Taping pitch: 
4mm) and “X” for Bulk Type. 
*k[_]: Capacitance Tolerance Codes. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 253 


Panasonic Multilayer Ceramic Capacitors( (oh eral) 


M@ Standard Products for“12” Type (EIA“0805” Type) , Taped Version [Rated Voltage 50 VDC] 


CA ( SL PA (N150) | RA(N220) | SA(N330) | TA(N470) | UA (N750 


( ) 

Dim Dim Dim. ] par wo [F PF anno. Dim 

Part No. | T| Part No. | T| Part No. | T| Part No. | T| Part No. | T| Part No. | T| Part No. | T 

(mm) (mm) (mm) (mm) (mm) (mm) 
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Capacitance | Capacitance 
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(Cap. Tol. Code)** 


+ Packaging Style Code: “V” for Taped Version (Taping pitch: 
4mm) and “X" for Bulk Type. 
42« [ |: Capacitance Tolerance Codes. 
4k Capacitance values of “E24” series and capacitance tolerance 
of +5% are available on special order. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
254 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Multilayer Ceramic Capacitors( fe" 6,21) 


@ Standard Products for“12” Type (EIA“0805”Type) , Taped Version 
B/X7R F/Y5V 
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*Packaging Style Code: “V” for Taped Version (Taping pitch:4 mm) 
and “X” for Bulk Type. 
*k(_]: Capacitance Tolerance Codes. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Multilayer Ceramic Capacitors( Geral) 


@ Standard Products for“13” Type (EIA“1206”Type) , Taped Version [Rated Voltage 50 VDC] 


CA (NPO) a PA (N150) | RA (N220) | SA (N330) | TA (N470) | UA (N750) 


Capacitance | Capacitance 4 a a es . a se 
(pF) Tolerance | Part No. Part No. Part No. Part No. Part No. Part No. Part No. 
em uF uy uf ir 
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(Cap. Tol. Code)** 
* Packaging Style Code: “V", “Y” for Taped Version (Taping pitch: 
4mm) and “X” for Bulk Type. 


+k []: Capacitance Tolerance Codes. 
+k Capacitance values of “E24” series and capacitance tolerance 
of +5 % are available on special order. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
256 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Multilayer Ceramic Capacitors(é2" 2,3) 


li Standard Products for“13” Type (EIA “1206”Type), Taped Version 


) 


ar F/Y5V 
16 ——_ | 10VDC_| 2c _| 16 VOC_ 
barca Capacitance Dim | Capacitance : ~ wah - aa 
nn) i nn} 
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*Packaging Style Code: “V”, “Y” for Taped Version (Taping pitch: 
4mm) and “X” for Bulk Type. 
eK *:k(_]: Capacitance Tolerance Codes. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


Multilayer Ceramic Capacitors(§2\era1) 


@ Packaging Specifications 
@ Standard Packing Quantity 


Sie debs nee Paper taping Embossed taping Bulk case 


10 (0402) Pitch 2 mm: 10000 (50000) pes./reel 
( 


) 
) 
Pitch 2 mm: 10000 (40000) pcs./reel 
0.6 mm 
Pitcth4mm: 5000 (20000) pcs./reel 


1000 pcs./bag | 50000 pcs./case 


000 pcs./bag | 10000 pcs./case 


Pitch 2mm: 8000 (20000) pcs /reel er 
11 (0603) | O.8MM | Bich 4mm: 4000 (10000) pes./reel eg cou iain 
= ' 


| | 
12 (0805) . a | 
( ) 


1000 pcs./bag a 


Pitch 4 mm: 2000 (10000) pcs./reel | 1000 pcs./bag -- 


0.6mm Pitcth4mm: 5000 (20000) pcs./reel a 1000 pcs./bag + 


13 (1206) | 0.85mm 


Pitch4mm: 4000(10000)pes/reel | == ~S—Ss—~—sSsSSsS 10000 pcs. /ag — 


115mm} st~™t ss Pitch 4 mm: 2000 (10000) pecs /reel | 1000 pcs. /bag — 
1 46mm/o22ti(<i‘— sR itch 4 mm: 2000 ocs./reel__| 1000 pcs./bag 2 


( ) for large size reel applied 


@ Paper Taping 


tt Feeding hole — Chip pocket 


12) Chip component Pi 


Size Code oa 


ui 
(0402)} +0.05 | +0.05 max. }max. 

| 8.0|3.501.752.002.00 4.0] 1.5 
(0603)}+0.10 | +0.10] +0.2 |+0.05]+0. 10]+0.05}+0.05} +0. 1 vc , . 
C 
(0805)}+0.20} +0.2 


Tape running direction 


1) Pay Po 


TA Te WIFE [P| Pe] Pa [obs] 


P,: 4m 
t1 Feeding hole Chip pocket 
Tf / 
/ a f 


Dim. 
(mm) 


(0603)|+0.10]+0.10 
8.013.501.75| 4.012.00 4.0] 1.5] 1.1 
(0805)}+0.20] +0.2 | +0.2 |+0.05}+0.10] +0.1 ]+0.05} +0. 1 max. 
(1206)| +0.2 | +0.2 


@ Embossed Taping 


t1 Feeding hole Chip pocket 


socom} A | B [WIFI E [P| Pe | Po |oDo] ti | t 


(0805)| +0.20] +02 18 9 18. 501.75]4.012.0014.0]1.5/0.6] 2.1 
13 |1.95| 3.6 +0.2 |+0.05]+0.10] +0.1 |+0.05] +0.1 | +0.1 | max. | max. 
(1206)} +0.20] +02 0 


Dim. 
(mm) 


@ Reel for Taping 


im. | ¢180 ee Gas Tea 21.0+0.8| 2.020.5 
(33045) (50 min.) in.) 


( ): Large size reel 


@ Leader Part and Taped End 
Tape end 


40 min. 
Vacant position 


Leader part 


40min. | 200min. | 
Vacant position Top cover tape 


Unit : mm 


(1)Bulk Case 


Unit: mm 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Multilayer Ceramic Capacitors(@2,.,a)) 


@ Typical Temperature Characteristics 
[Class 1 (T.C. Type)] 
[CH (0+60 ppm/*C)] 


Capacitance Change (%) 


-20 -10 0 10 20 30 40 50 60 70 80 
Temperature (°C) 


[RH (—220+60 ppm/*C)] 


Capacitance Change (%) 


-20-10 0 10 20 30 40 50 60 70 80 
Temperature (°C) 


[TH (—470+60 ppm/*C)] 


Capacitance Change (%) 


-20 -10 0 10 20 30 40 50 60 70 80 
Temperature (°C) 


[SL (+350 to -1000 ppm/°C)] 


| eel 
BERR? 1 
Les St 
| ft ai 


-20-10 0 10 20 30 40 50 60 70 80 
Temperature (°C) 


Capacitance Change (%) 


[Class 2 (Hi-K Type)] 


[B/X7R] 


Capacitance Change (%) 


-55 -25 0 20 85 125 
Temperature (°C) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


[PH (-150+60 ppm/°C)] 


Capacitance Change (%) 


-20-10 0 10 20 30 40 50 60 70 80 
Temperature (°C) 


[SH (—330+60 ppm/°C)] 


Capacitance Change (%) 


-20-10 0 10 20 30 40 50 60 70 80 
Temperature (°C) 


[UJ (—750+120 ppm/"C)] 


Capacitance Change (%) 


-20 -10 0 10 20 30 40 50 60 70 80 
Temperature (°C) 


[F/Y5V] 
40 


| | | eee | 
ae: >> fae 
ae °06UCU ULE 
a. 


Lt | 

IN 

tt | | 
ao | Td | Te 


-5 -25 125 


Capacitance Change (%) 


Temperature (°C) 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


Multilayer Ceramic Capacitors (59oy ) 


Multilayer Ceramic Chip 
Capacitors 
(100V, 200V Series) 


@ Features 

@ Small in size and wide capacitance range 

@ Superior humidity characteristic and long life thanks 
to the monolithic construction 

@ Excellent solderbility and resistance to soldering heat 
thanks to terminals with three layers 

@ Low self-inductance and excellent frequency 
characteristics 


@ Explanation of Part Numbers 
1 2 3 
Gg 


Multilayer 
ECJ | Ceramic Chip 
Capacitors 


@ Construction 


@ Dimensions in mm (not to scale) 
L 


L Li 
lM Capacitance Range in pF 


Size Code (EIA) 
“11” Type (0603) 
“12” Type (0805) 
“13” Type (1206) 


Class 1 (1.C. Type) 


sn eee 


HM Recommended Applications 
@ For noise limiting, coupling, time constant, and 
oscillator circuits. 


8 9 10 14 12 


n 3] [K] om 


Rated Voltage| | Nominal Capacitance 
| Code| Voltage || Ex. | Cap. | Tolerance 
7 Note 


Ceramic dielectric 
Inner electrode 
Substrate electrode 
Intermediate electrode 
External electrode 


0.30+0.20 
0.5020.25 
0.60+0.30 


Class 2 (Hi-K Type) 


Size Code anGR 
ks 200 V 100 V 200 V 
“11” (0603) 0.80+0.10 10 - 100 | = 220-1000 220 - 1000 
648° (0808) 0.85+0.10 10 — 1000 10 - 47 220 — 10000 220 - 4700 
1.252010] = — | 68-330 15000 6800 - 10000 


1.154010]  =— | 470-1000 22000 — 47000 


15000, 22000 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
260 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Multilayer Ceramic Capacitors(39°\ ) 


Hi Nominal Capacitance vs. Capacitance Tolerance 


Capacitance Tolerance Nominal Capacitance Available (pF) Temp. Char. 
Z10pF [ 05 pF 
> 10 pF Within Capacitance Range, CA INFO) 
E-Series Numbers 10 BOA) 


Tol. Code 


(T.C. Type) 
2 (Hi-K Type) 


@ E-Series Numbers 


M@ Temperature Coefficient of Class 1 Capacitors/T.C. Tolerance 
Temp. Char. Temperature Coefficient (ppm/°C) 


CA (NPO) CH: 0+ 60 


M@ Temperature Characteristics of Class 2 Capacitors 


M t 
Capacitance Change canara Remverce 
Temp. Char. . P Temperature 
No DC Voltage Applied Range 


B (X7R) 


+10 % max. -—25 to 85°C 


@ Specifications 


Specifications 


Characteristics Class 2 (Hi-K Type) Test Method 
Operating Temperature Range oe 


Dielectric Class 1: Rated Voltagex3, 1 to 5s 
' No break down Class 2: Rated Voltagex2.5, 1 to 5s 
Withstanding Voltage Limit surge current: 50 mA max. 


Insulation IR210000MQ or 500/C* MQ whichever is less Rated voltage at 1 minute 
Resistance (IR) [C: Rated capacitance in uF] electrification 


Capacitance Within the specified tolerance Class Frequency 
1 MHz 
= 1000 | 119%] 0.5 te 
> 1000 pF THe 5 Vrms 
1 


Temp. 


Capacitance < 30 pF 20 °C 


Q2400+20 C™ 1 kHz | 1+0.2 
Q Factor or < < F 2 er 
Dissipation Factor — ely said +10 %| Vrms 
(tan 8) nee Class 2(Hi-K Type) 
7 a Hele Coal Pretreatment: 150+0/—10 °C for 1 hour 
_ rl and then shall be stored 
inaroom temperature for 


48 +4hours, before 
initial measurement. 


* Nominal capacitance value in pF 
*k Nominal capacitance value in pF 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Multilayer Ceramic Capacitors(35ov ) 


@ Standard Products for “11” Type (EIA “0603” Type) 


CA NPO B/X7R 
Capacitance 200 VDC 

(pF) Capacitance Dim. | Capacitance Dim. Dim. 
Tolerance Part No. T Tolerance Part No. i T 
(mm) (mm) (mm) 

10 | +0.5pF [ECJ1L|C2A100D | 08 | es 

15 [ECJiLJC2A150J | 0.8 | es 

28 [ECJ1LJC2A220J | 0.8 | ee ee eee 

33 /ECJ1L JC2A330J | 0.8 | ee ee eee 

47 /ECJ1L |C2A470J | 0.8 | ee ee eee 

68 /ECJ1L|C2A680J | 0.8 | ns hee a 

100 +5%  |[ECJILJC2A101) [08 | +10% [ = =f ft 

150 (Packaging Style Code) a eee ee 
220 bed /ECJ1_JB2A221K | 0.8 [ECJ1L|B2D221K | 0.8 
330 De Pe /ECJ1_]B2A331K | 0.8 [ECJiL|B2D331K | 0.8 
470 ee /ECJ1.jB2A471K | 0.8 |ECJ1L]B2D471K | 0.8 
680 rn ae /ECJ1_JB2A681K | 0.8 [ECJi[|B2D681K | 0.8 
1000 eee /ECJ1LJB2A102K | 0.8 |ECJ1_|B2D102K | 0.8 


@ Standard Products for “12” Type (EIA “0805” Type) 
a B/X7R 


Capacitance 100 VD 200 VD 100 VD 200 VD 
(pF) Capacitance Dim. Dim. |Capacitance Dim. Dim. 
Tolerance Part No. t Part No. T | Tolerance Part No. T Part No. T 

mm mm mm mm 

10 nee ee eee 

15 eee ee eee 

22 ee ee 

33 ee 

47 Be Ee eee 

68 ne ee 

100 es ee 

150 en 2 eee 
220 0.85 
330 450% 10% 0.85 
470 ° {ECJ2jC2a471J [0.85]; | 0.85 
680 FECJ2JC2A681J {0.85| 0.85 
1000 FECJ2C2A102J [0.85] 0.85 
1500 Packasing Style Codejt___ | 0.85 
2200 ee ee ee 0.85 
3300 es 0.85 
4700 ee es ee 0.85 
6800 mn ee eee ee 1.25 
10000 eee 2 eee 1.25 

15000 I 2 ee FECJ2.JB2A153K | 71.25] 


@ Standard Products for “13” Type (EIA “1206” Type) 


CA NPO B/X7R 
100 VDC 200 VDC 100 VDC 200 VDC 


(pF) Capacitance Dim. Dim. | Capacitance Dim. Dim. 
Tolerance Part No. T Part No. T Tolerance Part No. T Part No. T 
(mm) (mm) (mm) 
De sa ate cl eee Oe eee 


(mm) 
| [ECJ3_JC2D471J 


ECJ3/_|B2A333K | 
ECJ3_]B2A473K| 1.15 


470 
G80 Fe sicapests 1.15: ee 
1000 Jets icab 02s 4.15. | 
1500 ECLICIATEROBS| CT tl 
2200 ECJS_C2a222J[0.85| Sid aan (es aN 
3300 ECJS1C2A332J]0.85) Sid SC (ncaa (tales! MRR 
4700 | 25% lesoapr sye cool [|] 10% FP 
GB00 ee ee 
70000 acne (aes a SN a ae Se 
15000 nee (vie A | FEC 820 163K | 7.15 
22000 ee el re Se 1.15 
33000 ee ECJS_B2A333K[1.15[ 
tt erent 
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Multilayer Ceramic Chip Capacitors 
Series: ECU, ECJ (For General Electronic Equipment) 


Handling Precautions 


A. Safety Precautions 


1: 


The Multilayer Ceramic Chip Capacitors (hereafter referred to as “The Capacitors’) may fail in a short circuit mode 
or in an open-circuit mode, when subjected to severe conditions of electrical, enviromental and/or mechanical 


streses beyond the specified “Ratings” 


and specified 


“Conditions” in the Catalog and the 


Specifications, resulting in burnout, flaming or glowing in the worst case. 
Following “/Z\Precautions for Safety” and “Application Notes” shall be taken in your major consideration. If you 
have a quetion about the Precautions for Handling. Please contact our engineering section or factory. 


4\ Operating Conditions and Circuit Design 


1.1 Operating Temperature Range 

The specified “Operating Temperature Range” in 
the catalog is absolute maximum and minimum 
temperature rating. So in any case, the 
Capacitors shall be operated within’ the 
specified“Operating Temperature Range’. 

1.2 Designs of Voltage Applications 

The Capacitors shall not be operated exceeding 
the specified “Rated Voltage” in the catalog. If 
voltage ratings are exceeded, the result could be 
failure or damage. In case of application of 
DC and AC voltages to the capacitors, the 
designed peak voltage shall be within the specified 
“Rated Voltage”. 

In case of AC of pulse voltage, the peak voltage 
(peak to peak) shall be within the specified “Rated 
Voltage”. If high frequency voltage or fast rising 
pulse voltage is applied continuously even within 
the “Ratad Voltage”, contact our engineering 
section before use. 


1.3 Charging and Discharging Current 
The Capacitors shall not be operated beyond the 
specified “Maximum Charging/Discharging Current 
Ratings” in the specifications. Applications to a low 
impeadance circuit such as a “secondary power 
circuit” are not recommended for safety. 


1.4 Temperature Rise by Dielectric Loss of the 
Capacitor 
The “Operating Temperature Range” mentioned 
above shall include a maximum surface tempera- 
ture rise of 20°C, which is caused by the Dielectric 
Loss of the Capacitor and applied electrical 
stresses (such as voltage, frequency and wave 
form etc.) 
It is recommended to measure and check “Surface 
Temperature of the Capacitor” in your equipment at 
your estimated/designed maximum ambient 
temperature. 


1.5 Restriction on Environmental Conditions 

The Capacitors shall not be operated and/or stored 

under following environmental conditions; 

a) To be exposed directly to water or salt water. 

b) To be exposed directly to sunlight. 

c) Under conditions of condensation 

d) Under conditions of corrosive atomosphere such 
as hydrogen sulfide, sulfuric acid, chlorine, or 
ammonia etc. 

e) Under severe conditions of vibration or shock 
beyond the specified conditions in the 
Specifications. 


1.6 Secular Changes in Capacitance 

(1) Peculiar characteristics of “Secular Changes in 
Capaitance” are observed in the Capacitors 
(Class 2 High Dielectric Constant. Temperature 
Characteristics “X7R” and “Y5V”). The “secular 
changes” shall be considered in your circuit 
design. 

(2) The Capacitance changes, due to the individual 
characteristics of ceramic dielectric materials 
applied, can be recovered to the each initial 
values at shipping by a heat treatment (140 to 
150°C for 1 hour). 

(The recovered capacitance of Class 2 Capacitor 
shall be measured at the standard test condition 
after recovery times of 48 hours.) 


2. ADesign of Printed Circuit Board 


2.1 Selection of Printed Circuit Boards 

When the Capacitors are mounted and soldered 
on an “Aluminum  Substate”, the substrate has 
influences on Capacitor’s reliability against 
“Temperature Cycles” and “Heat shock” because 
of difference of thermal expansion coefficient 


between them. It shall be carefully confirmed that 
the actual board to be used does not deteriorate the 


characteristics of the Capacitors. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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2.2 Design of Land Pattern 
(1) Recommended Dimensions of Lands: As shown 
in Table 1 and Fig.1. 
Notes: * Too large land requires excess amount 
of solder. 
** The Dimmensions shall be symmetrical 


Fig.1 Recommended Land Dimensions 


i Solder resist 


(Unit: mm) 


Table 1 Recommended Land Dimensions in mm 
Components | Land Dimensions | Land Dimensions 
Dimensions _ | for Flow Soldering | for Reflow Soldering 
fe jw] ttalojct{al|b | 
11,25 | 24 | 48 11.3124 | 46 
0.5- | 1.0- | 3.0- | 0.8- | 0.8- | 2.4 
33 
rsloel oe [95 Pes [as [oa [as 
1.0|26/08 | 1.0 | 26 
0.5- | 1.5 
jwojos} os | — | ~ | — [Se |S 


(2) Recommended amount of solder 
Recommended amount of solder: As shown in 
Fig.2 
Excess amount of solder gives large mechanical 
stresses to the Capacitors/components. 


Code 
(EIA) 


13 (1206) 
12 (0805) 


10 (0402) 


Fig.2 Recommended Amount of Solder 


Excessive amount 
of solder 


Appropriate amount Joo smail amount 
of solder of solder 


Solder 


PC board PC board PC board 
x O Recommended x 


2.3 Component Layout 
When placing/mounting the Capacitors/components 
near an area which is apt to bend or a grid groove 
on the PC board, it is advisable to have both 
electrodes subjected to uniform stresses, or to 
position the components electrodes at right angles 
to the grid gloove or bending line. 


Fig.3 Component Layout 


SMD breakage probabilty by stress at 
a breakaway 


Cracks SMDs 
located at an easily warped 


mo 


Uneven mounting dens ty 
O : Proper 
"+ Improper 
(Unaer certain occasions) 


Probability at which the chio capacitor is broken by the stress on 
PC poard oreak: A>C>B=D 


2.4 Mounting Density and Spaces 
Placements in too narrow spaces between 
components may cause “Solder Bridges”, during 
soldering. The minimum space between components 
shall be 0.5 mm in view of the positioning tolerances 
of the mounting machines and the dimensional 
tolerances of the components and PC Boards. 


2.5 Applications of Solder Resist 
Applications of Solder Resist are effective to 
orevent solder bridges and to control amounts of 
solder on PC boards. (As shown in Table 2) 


Table 2 Application Examples of Solder Resist 


Examples of 
Solder Bridges 


Recommended 
Application Examples 


Narrow Spacing Solder Resist 
between Chip ! 


Solder pene 
Components sO, —— 
or 


Radial Components Solder 


are directly Solder Resist Bridge 
commected to Chip | 
Components 


ab 8 


Solder apa 


inna 


Common lands 
(chassis, etc.) are 
close to Chip 
Components. 


Solder Resist 


=o 


3.Precautions for Assembly 


3.1 Adhesives for Mounting 

(1) Selection of adhesives 

@ The viscosity of an adhesive for mountings shall 
be such that the adhesive does not flow off on 
the land during it’s curing. 

@ |f the adhesive is too low in its viscosity, 
mounted components may be out of alignment 
after or during soldering. 

@ Tne adhesives shall not be corrosive or 
chemically active to the mounted components 
and the PC boards. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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@ The amount of adhesive shall be such that the 
adhesive does not flow off or be out of alignment. 

(2) Curing Conditions 

@ Adhesives for mountings can be cured by 
ultraviolet or infrared radiation. In order to 
prevent the terminal electrodes of the Capacitors 
from oxidizing. The curing shall be done at 
conditions of 160 °C max., for 2 minutes max. 


3.2 Chip Mounting Consideration 

In mounting the Capacitors/components on a 

printed circuit board,/any bending and expanding 

force against them shall be kept minimum to pre- 
vent them from being damaged or cracked. 

Following precautions and recommendations shall 

be observed carefully in the process; 

(1) Maximum stroke of the vaccum nozzle shall be 
adjusted so that the pushing force to the printed 
circuit board shall be limited to a static load of 
1 to 3N (100 to 300 gf). (See Fig.4) 

(2) Maximum stroke of the nozzle shall be adjusted 
so that the maximum bending of printed circuit 
board does not exceed 0.5 mm. (See Fig.4) 


Fig.4 


Vacuum 
Nozzle ai Vacuum icon 


PC boad 
O Proper x Improper 
(3) The printed circuit board shall be supported by 
means of adequate supporting pins as shown in 
Fig.5-(b). 


Fig.5 


(a) Improper (b) Proper 


Vaccum Nozzie 
for Chip-Mounting 


Vaccum Nozzle 


Printed Circuit Board 


Pins for Supporting 


3.3 A Soldering Flux and Solder 

(1) Soldering Flux: 

@ The content of halogen in the soldering flux shall 
be 0.2 wt% or less. 

@ Rosin-based and non-activated soldering flux is 
recommended. 

(2) Water soluble type Soldering Flux: 
In case of water soluble type soldering flux 
being applied, the flux residue on the surface of 
P.C. boards may have influence on the 
reliability of the components and cause 
deterioration and failures of them. 

(3) Solder: 
An eutetic solder (Sn63: Pb37) is recommended. 


for Chip-Mounting 


3.4 A\Soldering 

3.4.1 Flow Soldering 
In flow soldering process, abnormal and large 
thermal and mechanical stresses, caused by 
“Temperature Gradient” between the mounted 
Capacitors and melted solder in a soldering bath, 
may be applied directly to the Capacitors, resulting 
in failure and damage of the capacitors. So it is 
essential that the soldering process shall be 
controlled to the following recommended conditions 
and precautions. (See Fig. 6) 


Fig.6 Recommended Soldering Temperature-Time 
Profile (Flow soldering) 


Soldering 


~s._ Gradual cooling 


— -— Pp 


Temperature (°C) 


1 minute or more 2 minutes or more 


3to5 
seconds 


(1) Application of Flux: 
The soldering flux (3.3) shall be applied to 
the mounted Capacitors thinly and uniformly 
by forming method. 

(2) Preheating: 
The mounted Capacitors/Components shall be 
preheated sufficiently so that the “Temperature 
Gradient” between the Capacitors/components 
and the melted solder shall be 150°C or below. 

(3) Immersion to Soldering Bath: 
The Capacitors shall be immersed into a solder- 
ing bath of 240 to 250 °C for 3 to 5 seconds. 

(4) Cooling: 
The Capacitors shall be cooled gradually to 
room ambient temperature with the cooling tem- 
perature rates of 8°C/s max. from 250 °C to 
170°C, and 4 °C/s max. from 170°C to 130 °C. 

(5) Flux Cleaning: 
When the Capacitors are immersed into 
cleaning solvent, it shall be confirmed that the 
surface temperatures of devices do not exceed 
100 °C. (See 3.5) 


3.4.2 Reflow Soldering 
In reflow soldering process, the mounted 
Capacitors/components are generally heated 
and soldered by a thermal conduction system such 
as an “Infrared radiation and hot blast soldering 
system” or a “Vapor Phase Soldering System 
(VPS)”, Large temperature gradients such as a 
rapid heating and cooling in the process may 
cause electrical failure and mechanical damage 
of the devices. It is essential that the soldering 
process shall be controlled by the following recom- 
mended conditions and precautions. (See Fig.7) 
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Fig.7 Recommended Soldering Temperature-Time 


Profile (Reflow soldering) 


Soldering 
230 to 240°C 
(i 


-}<> >> Gradual cooling 


x 


—e| 
60 to 90s 20 to 40s 


(1) Preheating 1: 

The mounted Capacitors/components shall be 
preheated sufficiently, for 60 to 90 seconds so 
that the surface temperatures of them to be 140 
to 160°C. 

(2) Preheating 2: 

After “Preheating 1”, the mounted Capacitors/ 
components shall be heated to the elevated 
temperatures of 150 to 200°C for 2 to 5 
seconds. 

(3) Soldering: 

The mounted Capacitors/components shall be 
heated under the specified heating conditions 
(200 to 240 to 200 °C for total of 20 to 40 sec- 
onds, See Fig.7) and shall be soldered at the 
maximum temperature of 240°C for 10 seconds 
or less. 

(4) Cooling: 

After soldering, the mounted Capacitors/ 
components shall be gradually cooled to room 
ambient temperature for preventing mechanical 
damages such as cracking of the devices. 

(5) Flux Cleaning: 

When the mounted Capacitors/components are 
immersed into cleaning solvent, it shall be 
comfirmed the surface temperatures of them does 
not exceed 100°C. (See, 3.5 A\Post Soldering 
Cleaning) 

Note: If the mounted Capacitors/components are 
partially heated in the soldering process, 
the devices may be separated from the 
printed circuit board by the surface tension of 
partially melted solder, and stand up like a 
“Tomb Stone’. 


3.4.3 Hand Soldering 


In hand soldering of the Capacitors, large tempera- 
ture gradient between preheated the Capacitors 
and the tip of soldering iron may cause electrical 
failures and mechanical damages such as cracking 
or breaking of the devices. The soldering shall be 
carefully controlled and carried out so that the 
temperature gradient is kept minimum with following 
recommended conditions for hand soldering. 


[Recommended Soldering Conditions] 

(1) Solder: 
61mm Thread eutectic solder (Sn63: Pb37) with 
soldering flux* in the core. 

* Rosin-based, and non-activated flux is re- 
commended. 

(2) Preheating: 

The capacitors shall be preheated so that 
“Temperature Gradient” between the devices 
and the tip of soldering iron is 150 °C or below. 

(3) Soldering Iron: 

Rated Power of 20 W max. with 3mm soldering 
tip in diamter. 

(4) Temperature of soldering iron tip: 300 °C max. 
(The required amount of solder shall be melted 
in advance on the soldering tip.) 

(5) Cooling: 

After soldering. The Capacitors shall be cooled 
gradually at room ambient temperature. 


3.5 APost Soldering Cleaning 


(1) Residues of corrosive soldering fluxes on the 
PC board after cleaning may have great influ- 
ence on the electrical characteristics and the 
reliability (such as humidity resistance) of the 
Capacitors which have been mounted on the 
board, it shall be confirmed that the characteris- 
tics and the reliability of the devices are not 
affected by the applied cleaning conditions. 

(2) Solubility of alternative cleaning solvent such as 

alcohol etc, is inferior to that of freon cleaning 
solvent in flux cleaning. 
So in the case of alternative cleaning solvents ap- 
plied, fresh cleaning solvent shall always be 
used, and sufficient rinsing and drying shall be 
carried out. 

(3) When an ultrasonic cleaning is applied to the 
mounted Capacitors on PC boards, following 
conditions are recommended for preventing 
failure or damage of the devices due to the 
large vibration energy and the resonance 
caused by the ultrasonic waves : 


Frequency : 29 KHz max. 
Radiated Power : 20 W/liter max. 
Period : 5 minuets max. 


3.6 Process Inspection 


When the mounted printed circuits are inspected 

with measuring terminal pins, abnormal and excess 

mechanical stresses shall not be applied to the PC 
board and mounted components, to prevent failure 
or damage of the devices. 

(1) The mounted PC boards shall be supported by 
some adequate supporting pins to prevent their 
bending. 

(2) It shall be confirmed that the measuring pins 
have the right shaped tip, are equal in height 
and are set in the right positions. 
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3.7 Protective Coating 

When the surface of a printed board on which the 

Capacitors has been mounted is coated with resin 

to protect against moisture and dust, it shall be 

confirmed that the protective coat does not 
influence the reliability of the capacitors in the 
actual equipment. 

(1) Coating materials, such as being corrosive and 
chemically active, shall not be applied to the 
Capacitors and other components. 

(2) Coating materials with a large expansivity shall 
not be applied to the Capacitors for preventing 
failures or damages (such as cracking) of the 
devices in the curing process. 


3.8 A\Dividing/Breaking of PC Boards 

(1) Abnormal and excessive mechanical stresses, 
such as bending or expanding force, on the 
components on the printed circuit board, shall 
be kept minimum in dividing/breaking. 

(2) Dividing/Breaking of the PC boards shall be 
done carefully at moderate speed by using a jig 
or apparatus to protect the Capacitors on the 
boards from mechanical damages. 


3.9 Long Term Storage 
The Capacitors shall not be stored under severe 
conditions of high temperatures and high 
humidities. Store them indoors under 40 °C max. 
and 75 % RH max.. Use them within 6 months and 
check the solderability before use. (See 1.5) 
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High Voltage Ceramic Capacitors 
for Surface Mountings, 
Rated 1 to 4kVDC 


@ 
Sy 


& @ 
@ & 


@ Features HM Recommended Applications 

@ Resin molded type for reflow solderings with a high @ Ballast circuit of LCD backlighting inverter 
voltage rating of 1 to 4kVDC @ Snubber circuit of switching power supply 

@ High reliability through disc capacitor element @ High voltage circuit 


molded construction 

@ Excellent “Voltage vs. Temperature Rise” through low 
loss ceramic dielectric materials applied 

@ Temperature stable type (Characteristics: SL/GP and @ Precautions for Handling 
B/Y5P) See Page 84 to 86 


@ Explanation of Part Numbers 


1 2 3 4 5 6 7 8 9 10 11 12 
Examples 
fe] [ce] le] (s} |[s} LF} [4] (7) [o} [k) ts} Lm 
Product Code Style Rated Voltage Nominal Capacitance Cap. Temp. Suffix 
Tol. Char. 
@ Specifications 
Mharacicheties Characteristics SL/GP Characteristics B/Y5P/2B4 
Operating Temperature Range —25 to 105 °C 
Rated Voltage 4 kVDC 2 to3kVDC 1 to 2kVDC 
' ' 150 % of the rated 200 % of the rated voltage 
Dielect h | 
Anca WN ranene, SOWAge voltage for 1 to 5 seconds for 1 to 5 seconds 
Within the specified tolerance at Within the specified tolerance at 
Capacitance 1 MHz, 1 to 5 Vrms and 20 °C 1 kHz, 1 to 5 Vrms and 20 °C 


F: Q2 400+20C (C: Cap. pF) 


DF: Q > 1000 D.F. (tan 5) $ 0.025 at 1 kHz, 


C<30 
C 2 30 1 to 5 Vrms and 20°C 


Q or Dissipation Factor (tan 6) 


3 
at 1 MHz, 1 to 5Vrms and 20 °C 


Insulation Resistance 10000 MQ min. at 500 VDC and 1 minute electrification 


Temperature Coefficient: Max. Capacitance Change:AC/C s +10% 


Pi t Ch isti : ‘ 
Spates Snare tees +350 to -1000 ppm/'C (Temperature Range: —25 to 85 ‘C) 
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@ Construction 


Electrode 


l@ Ratings and Characteristics 


Rated Voltage 


4 kVDC 
3 KVDC 

._ECCLspesoLiG | 68. 
slain 
eine 


—. 


Part Number 


High Voltage Ceramic Capacitors (SMD) 


@ Dimensions in mm (not to scale) 


Molded Resin 


Ceramic Element 


Dimensions 


ECK[_13A471KB 


Lusttapachanee Tolerance: “J” for +5 % and “K” for +10 % 


I+ 

—s 
(e) 
A 


I+ 

av 
ie) 
~~ 


+10 (K) 


Packaging Style: “S” for Bulk and “T” for Taped type 


@ Typical Characteristics 
@ Temperature Characteristics 


= 
o 
3D) 
Cc 
o 
po 
O 
@ 
e) 
Cc 
is: 
Oo 
© 
a. 
o 
O 


| 
4 


i 


Temperature (°C 


— 


Capacitance Change (% 


—— 


Temperature (°C) 


5 
@5 


Capacitance (pF) Cap. Tolerance (%) | Temperature Characteristics 


+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 
+5 (J) or +10 (K 


SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
SL/GP 
B/Y5P/2B4 
B/YSP/2B4 
B/Y5P/2B4 
B/Y5P/2B4 
B/Y5P/2B4 
B/Y5P/2B4 
B/YSP/2B4 
B/Y5P/2B4 
B/Y5P/2B4 


(3.7) 


* Capacitance 9 pF or under is 
availabe on special order. 
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@ Application Examples 


@ LCD Backlighting Inverter @ Snubber Circuit of Switching Power Supply 


+5 VDC 1 RV PERV , TOOT 410 pF 


i / 
z Lamp 


2 kV , 100 to 330 pF 


i Packaging Specifications 
@ Standard Packing Quantity 
Bulk: 1000 pcs./bag 
Embossed taping: 2000 pcs./reel 
@ Reel @ Embossed taping 


(W=12 mm) 


Feeding hole Chip pocket 


5 siesta: is 
ainwaiiieal eae 


| Tape running 
direction 


ee eee te 


any +0.2 here 2 Saas +0. 6" +0.1 +0.3 


@ Leader Part and Taped End 


Vacant position | Chip component position Vacant position Leader tape 
40 mm min. aa 20 mm min. 400 mm min. 


— Tape running direction 
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High Voltage Ceramic Disc 
Capacitors 

Rated 1 to 3 kVDC, 

Temp. Char. Y5P 


Series: KBP 


@ Features 

@ Wide operating temperature range: —25 to 125 °C 
(Including maximum temperature rise of +20 °C) 

@ Improved in “Voltage vs. Temperature Rise” through 
low loss ceramic dielectric materials applied 

@ Temperature stable type (Char. B/Y5P) 

@ Flame-retardant insulating coating applied 


@ Explanation of Part Numbers 


) (ce) ik 


Product Code 


4 


[| 


Style 


Rated Voltage 


@ Specifications 

Specifications 

—25 to 125°C 

(Including maximum temperature 
rise of +20 °C) 


Characteristics 


Operating 
Temperature Range 


2) &] 2G) 2) ke 


Ceramic Disc Capacitors (High Voltage) 


HM Recommended Applications 

@ Snubber circuit of switching power supply 

@ Horizontal resonance circuit of TV and CRT display 
@ Inverter lighting apparatus 

@ High voltage and pulse circuit 


a 


Cap. Temp. 
Tol. Char. 


12 
P| (Examples) 


Suffix 


Nominal Capacitance 


M@ Precautions for Handling 
See Page 84 to 86 


i Packaging Informations 
See Page 87 to 88 


Rated Voltage 
Dielectric With- 
standing Voltage 


Capacitance 


Dissipation Factor 
(tan 6) 

Insulation 
Resistance 


Temperature 
Characteristics 


1 kVDC, 2kVDC and 3 kVDC 
200 % of the rated voltage for 

1 to 5 seconds 

Within the specified tolerance, 
when measured at 1 kHz+20 %, 
1 to 5Vrms and 20°C 

0.025 max. at 1 kKHz+20 %, 

1 to 5Vrms, and 20 °C 

10000 MQ min. at 500 VDC and 
1 minute electrification 
Capacitance Change: +10 % max. 
over the temperature range of 
-25 to 85°C 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Ceramic Disc Capacitors (High Voltage) 


i Dimensions in mm (not to scale) @ Typical Temperature Characteristics 
Straight Lead Type 


D max. T max. 


1 


Capacitance Change (%) 


0 40 60 80 100 


Temperature (°C) 


lM Ratings and Characteristics 


Straight Lead Type (Bulk) Straight Lead Taped Type* Crimped Lead Taped Type* 
Rated 


Voltage|Nominal| _ =* Dimensions Dimensions Dimensions 
. Cap. a = Part Number in mm Part Number bse in mm Part Number eee in mm 
pr) | OO) [mere |mex Fla] Fa d 


"100210 | 6.0] 45 [ECKDSATOTKBP| 5.021.0|0.60|ECKZSATOIKBP| ZO | 6.0 [0.60|ECKRSATOTKBP| AO | 5.0 [0.60 
720[ =10 | 6.0] 4.5 [ECKD3A121KBP| 5.021.0|0.60|ECKZ3A121KBP] ZO | 5.0 [0.60 [ECKRA121KBP| RO | 5.0 [0.60 
750] £10 | 6.0] 4.5 [ECKD3A151KBP| 5.021.0|0.60|ECKZ3A151KBP| ZO | 5.0 [0.60[ECKRA151KBP| RO | 5.0 [0.60 
Teo] £10 | 6.0] 4.5 [ECKD3A181KBP] 5.021.0[0.60|ECKZ3A181KBP| ZO | 5.0 [0.60[ECKR3A181KBP| RO | 5.0 [0.60 
220210 | 6.0] 4.5 |ECKD3A221KBP| 5.02 1.0|0.60/ECKZA221KBP| ZO | 6.0 [0.60 ECKR3A221KBP| RO | 5.0 [0.60 
270 [#10 | 6.0] 4.5 |ECKD3A271KBP| 5.0: 1.0|0.60|ECKZ3A271KBP| ZO | 5.0 [0.60|ECKR3A271KBP| RO | 5.0 [0.60 
330 #10 | 6.0/4.5 |ECKD3A3S1KBP| 5.0: 1.0|0.60 |ECKZSA331KBP| ZO | 5.0 [0.60/ECKR3A331KBP| RO | 5.0 [0.60 


H 
— 
(o) 


ECKZ3A102KBP| ZO | 5.0 |0.60|ECKR3A102KBP} RO | 5.0 |0.60 
ECKZ3A122KBP| ZO | 5.0 |0.60|[ECKR3A122KBP] RO | 5.0 [0.60 
ECKZ3A152KBP| ZO | 5.0 |0.60/ECKR3A152KBP] RO | 5.0 |0.60 


5.0+1. 


| 4.5 |ECKD3A152KBP| 5.0+1. 


| 5.01.0[0.60| 
390| +10 | 6.0] 4.5 [ECKD3A391KBP| 5.0:1.0|0.60/ECKZ3A391KBP| ZO | 5.0 |0.60/ECKR3A391KBP| RO | 5.0 [0.60 
70| +10 | 6.0| 45 |ECKD3A471KBP| 5.0:1.0|0.60|ECKZ3A471KBP| ZO | 5.0 |0.60/ECKR3A471KBP| RO | 5.0 [0.60 
+10 | 7.0| 4.5 |ECKD3A561KBP| 5.0+1.0]0.60 |ECKZ3A561KBP| ZO | 5.0 |0.60 |ECKR3A561KBP| RO | 5.0 [0.60 
+10 | 7.0| 4.5 |ECKD3A681KBP| 5.0+1.0|0.60 |ECKZ3A681KBP| ZO | 5.0 |0.60 |ECKR3A681KBP| RO | 5.0 [0.60 
1 kV +10 | 7.5| 4.5 |ECKD3A821KBP| 5.0+1.0|0.60 |ECKZ3A821KBP| ZO | 5.0 |0.60 |ECKR3A821KBP| RO | 5.0 [0.60 
DC 5 .0+1.0}0.60| 0 
0.60 | ZO 
0.60 ZO 


+ 
io) 
o N 
on on 
ES 
oO 
mim 
QO}O 
AA 
O/|O 
} 0 
zat Ea 
N}O 
No} 
AA 
@| 
U\|U 
oO 
oj {e) 


H 
—_— 
oO 


0 | 4.5 |ECKD3A182KBP| 5.0+1.0] 0.60 |ECKZ3A182KBP| ZO | 5.0 |0.60|ECKR3A182KBP| RO | 5.0 |0.60 
0 | 4.5 |ECKD3A222KBP| 5.0+1.0|0.60 |ECKZ3A222KBP| ZO | 5.0 |0.60|[ECKR3A222KBP| RO | 5.0 [0.60 
0 | 4.5 |ECKD3A272KBP| 5.0+1.0|0.60 |ECKZ3A272KBP| ZO | 5.0 |0.60 |ECKR3A272KBP| RO | 5.0 |0.60 
5 | 4.5 |ECKD3A332KBP/10.0+1.5]0.60 |ECKZ3A332KBP| Z1 | 7.5 |0.65|ECKR3A332KBP| R1 | 7.5 [0.65 


HJH]HIH 
—} sh sh 
O| OC} OC] © 


OHO] W)]Pl/PM]—}/— | +}; + 
AIHRIWI/W] MPM] P]H]H | H | Hl DIN] Ol®OINIM]WBIGI/Ms/O}/O/M|] ay; 
DD] N]/O/WI NIM! @O] AM) O}/O}/O]/O}/O}O}]OJ/O!O}]O]O}NM}|@d|@ 
OJOSOSOSOSOslOlSOSOlSLOJSOSOSOlOl!LOJSOsSOs;O]Os;Os;O]O]O};O 
H+ 
— 
oO 


+10 


_ 
pe) 
oO 
O 


1 


CKD3D122KB 
CKD3D152KB 


7.541. 
7.541. 


ECKZ3D122KBP ECKR3D122KBP 0.65 
ECKZ3D152KBP ECKR3D152KBP 0.65 


—)— 

CO}; 
oO 

O}O 
H+ 
—_ 
© 


13.5 | 4.5 |ECKD3A392KBP/10.0+1.5|0.60 |ECKZ3A392KBP| Z1 | 7.5 |0.65 |ECKR3A392KBP| R1 | 7.5 [0.65 
+10 0.65 
+10 4.5 0.65 
+10 | 7.0| 5.0 JECKD3D101KBP| 7.5+1.5/0.60 |ECKZ3D101KBP| Z1 | 7.5 |0.65|ECKR3D101KBP| R1 | 7.5 [0.65 
+10 | 7.0] 5.0 |ECKD3D121KBP| 7.5+1.5|0.60 ECKZ3D121KBP| 21 | 7.5 [0.65 |ECKR3D121KBP| R1 | 7.5 [0.65 
+10 5.0 [ECKD3D151KBP| 7.5+1.5]0.60 |ECKZ3D151KBP| Z1 | 7.5 |0.65|ECKR3D151KBP| R1 | 7.5 [0.65 
+10 | 7.0] 5.0 [ECKD3D181KBP| 7.5+1.5]0.60 |ECKZ3D181KBP| Z1 | 7.5 |0.65|ECKR3D181KBP| R1 | 7.5 [0.65 
+10 | 7.0] 5.0 [ECKD3D221KBP| 7.5+1.5|0.60 |ECKZ3D221KBP| Z1 | 7.5 |0.65|ECKR3D221KBP| R1 | 7.5 [0.65 
+10 5.0 [ECKD3D271KBP| 7.5+1.5]0.60 |ECKZ3D271KBP| Z1 | 7.5 [0.65 0.65 
+10 0 JECKD3D331KBP| 7.5+1.5/0.60 |ECKZ3D331KBP| 21 | 7.5 |0.65 |ECKR3D331KBP| R1 | 7.5 [0.65 
+10 0 JECKD3D391KBP| 7.5+1.5/0.60 |ECKZ3D391KBP| Z1 | 7.5 |0.65|ECKR3D391KBP| R1 | 7.5 [0.65 
+10 0 |ECKD3D471KBP| 7.5+1.5/0.60 |ECKZ3D471KBP| Z1 | 7.5 |0.65 |[ECKR3D471KBP| R1 | 7.5 [0.65 
_+10 | 8.0| 5.0 [ECKD3D561KBP| 7.5+1.5|0.60 |ECKZ3D561KBP| Z1 | 7.5 [0.65 |ECKR3D561KBP| R1 | 7.5 [0.65 
kV +10 | 9.0| 5.0 |ECKD3D681KBP| 7.5+1.5]0.60|ECKZ3D681KBP| Z1 | 7.5 |0.65|ECKR3D681KBP| R1 | 7.5 [0.65 
pc |820| #10 | 9.0| 5.0 |ECKD3D821KBP| 7.5+1.5]0.60 |ECKZ3D821KBP| Z1 | 7.5 [0.65 |ECKR3D821KBP| R1 | 7.5 [0.65 
0 |ECKD3D102KBP| 7.5+1.5/0.60 |ECKZ3D102KBP| 21 | 7.5 |0.65 [ECKR3D102KBP| R1 | 7.5 [0.65 

P| 7.5+1.5] 0.60) 

P| _7.5+1.5] 0.60] 

P| 7.5+1.5| 


O1} 01} O1) O19 01) O12} O12} O12) 1] OF] C1] C1] C1] 
DIOIO[OIOJOlO]oOloOloOlololo 
| 


00} +10 | 12.5] 5. 7.51. 0.65 
+10 . 0.0+ 1.50.65 |ECKZ3D222KBP| Z2 | 7.5 |0.65 |ECKR3D222KBP| R2 | 7.5 [0.65 
. 0.65 
+10 0 |ECKD3D332KBP/10.0+ 1.5] 0.65 |ECKZ3D332KBP| Z2 | 7.5 [0.65 [ECKR3D332KBP| R2 | 7.5 [0.65 
0 0.65 


ECKDaD47eKBP0.021,51 080 | meee |e | | ee | ee 
ECKD3D562KBP/10.0+1.5/0.80] _——-—_| — | —|—|_ ———_|—]|—|— 


To be continued> 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Ceramic Disc Capacitors (High Voltage) 


@ Ratings and Characteristics 


Capacitance|mnension Straight Lead Type (Bulk) Straight Lead Taped Type* Crimped Lead Taped Type* 
Rated 


+ Dimensions Taped Dimensions Dimensions 
Part Number in mm Part Number Type in mm Part Number lee in mm 
| are Raee . d 


100] 210 | 7.5] 60 [ECRDGFIOIKBP| 7.51 [0.65 |ECKZaFIOIKEP| Z | 7.5 [0.65 [ECKRAFIOTREP| Ai [7.5 [O65 

120] 210 | 7.5] 6.0 [ECKDSF121KBP] 7.5211.5|0.65|ECKZaF121KBP 7.5 [065 
Ti80| 210 | 7.5] 6.0 JECKDaFIe1KBP] 7.521.5)0.65] ECKZaFIe1KBP| Zi [7.5 |0.65[ECKROFI8TKBP| Ri [7.5 [0.65 

10 | 7.5] 6.0 [ECKDSF271KBP| 7.52'1.5|0.65|ECKZ9F271KBP| Z1 [7.5 |0.65|ECKRGF27IKBP| Ri [7.5 [0.65 

3 xv [390 210 | 9.0 6.0 JECKDaFIe1 KBP] 7.51.5|0.65|ECKZIFSO1KBP] Z1 | 7.5 [0.65 [ECKROFogTKBP] Ri [7.6 [0.65 
DC [470] 210 | 9.5] 60 JECKDSF471KBP] 7.52:1.5|0.65[ECKZSF471KBP| Z1 | 7.5 [0.65 [ECKROFA7IKBP| Ri | 7.5 [0.65 
10 70.0] 6.0 [ECKDSFS61KBP] 7.52'1.5|0.65|ECKZ9FS61KBP] Z1 | 7.5 |0.65|ECKRGFS6IKBP| Ri [7.5 [0.68 

680 +10 [11.0 6.0 [ECKDaF6SIKBP| 7.511.5|0.65|ECKZIF6B1KBP| Z1 | 7.5 [0.65 |ECKRaFesiKBP| Ai | 7.5 [0.65 

10 [11.0] 6.0 [ECKDaFe21KBP] 7.54 1.5|0.65|ECKZ9Fe21KBP] Z1 | 7.5 |0.65|ECKRaF821KBP| Ri | 7.5 [0.65 
i000] =10 [12.5] 60 [ECKDSF102KBP| 7.511.5|0.65|ECKZIF1OOKBP] Zi | 7.5 [0.65 |ECKROFI02KBP| Ri [7.5 [0.65 

1800] +10 | 16.0] 6.0 [ECKDSF182KBP|10.021.5|0.65 |ECKZ9F182KBP| Z2 | 7.5 |0.65|ECKRIFI82KBP| R2 | 7.5 [0.65 


* See Page 73 to 75 for Specifications for Radial Taped Types. 
*: Capacitance tolerance of +5% is available on special order. 


Notes: 

1. In Straight Lead Types (Bulk), Dimensions “F (Lead Spacing)” of 
5.0mm is available for rated “2kVDC” and “3kVDC” Capacitors 
that are 11.0 mm or less in the diameter on special order. 


ine) 


. In Straight Lead Taped Types, Dimensions “F (Lead Spacing)” of 
5.0mm is available for rated “2 kVDC” and “3 kVDC” Capacitors 
that are 11.0mm or less in the diameter on special order. 

(See Page 73 to 75 for Taped Types of Zo) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


Ceramic Disc Capacitors (High Voltage) 


High Voltage Ceramic Disc 


Capacitors, 


Rated 1 to 3 kVDC, 
Temp. Char. Y5P 
(For DC circuits, Miniaturized Type) 


Series: KB 


@ Features 


@ Wide operating temperature range: —-25 to 105 °C 
(Including maximum temperature rise of +20 °C) 


@ Miniature type for applications to high voltage DC 


circuits 


@ Temperature stable type (Char. B/Y5P) 
@ Flame-retardant insulation coating applied 


@ Explanation of Part Numbers 


ene eae adem im 


Product Code 


@ Specifications 
Characteristics 


Operating 
Temperature Range 


Rated Voltage 
Dielectric With- 
standing Voltage 


Capacitance 


Dissipation Factor 
(tan 6d) 

Insulation 
Resistance 


Temperature 
Characteristics 


Style Rated Voltage 


Specifications 

—25 to 105 °C 

(Including maximum temperature 
rise of +20 °C) 

1kVDC, 2kVDC and 3 kVDC 
200 % of the rated voltage for 

1 to 5 seconds 

Within the specified tolerance, 
when measured at 1 KHZ+20 %, 
1 to 5Vrms and 20°C 

0.025 max. at 1 KHzZ+20 %, 

1 to 5 Vrms, and 20 °C 

10000 MQ min. at 500 VDC and 
1 minute electrification 


Capacitance Change: +10 % max. 


over the temperature range of 
-25 to 85°C 


HM Recommended Applications 
@ High voltage DC or Low frequency circuits 


Nominal Capacitance Cap. Suffix 


Tol. 


Temp. 
Char. 


@ Precautions for Handling 
See Page 84 to 86 


M Packaging Informations 
See Page 87 to 88 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Ceramic Disc Capacitors (High Voltage) 


@ Dimensions in mm (not to scale) Hi Typical Temperature Characteristics 
Straight Lead Type 


D max. T max. 


-20 0 20 40 60 80 100 


Temperature (°C) 


Capacitance Change (%) 


M@ Ratings and Characteristics 


Straight Lead Type (Bulk) Straight Lead Taped Type* Crimped Lead Taped Type* 
Rated 


0 t Dimensions Taped Dimensions Taped Dimensions 
: Part Number in mm Part Number sis in mm Part Number as in mm 
ee Me [a | neele Td 


| 6.0| 4.5 | ECKD3A101KB | 5.01.0|0.60| ECKZ3A101KB | ZO | 5.0 |0.60| ECKRSA101KB | RO | 5.0 | 0.60 
| 6.0| 4.5 | ECKD3A151KB | 5.0 1.0]0.60| ECKZ3A151KB | ZO | 5.0 |0.60| ECKRSA151KB | RO | 5.0 | 0.60 
| 6.0| 4.5 | ECKD3A221KB | 5.0 1.0]0.60| ECKZ3A221KB | ZO | 5.0 |0.60| ECKRSAZ21KB | RO | 5.0 | 0.60 


1 
#10 | 6.0] 4.5 | ECKD3A331KB | 5.021.0]0.60| ECKZ3A331KB | ZO | 5.0 |0.60| ECKR3AS31KB | RO | 5.0 | 0.60 
+ ey 470] #10 | 6.0] 4.5 | ECKD3A471KB | 5.0:1.0]0.60| ECKZ3A471KB | Zo | 5.0 |0.60| ECKR3A471KB| RO | 5.0 | 0.60 
pc [680 #10 | 6.0] 4.5 | ECKD3A681KB | 5.01.0|0.60| ECKZ3A681KB | ZO | 5.0 |0.60| ECKRSAG6B1KB | RO | 5.0 | 0.60 
1000] #10 | 6.5| 4.5 | ECKD3A102KB | 5.01.0]0.60| ECKZ3A102KB | ZO | 5.0 |0.60| ECKR3A102KB | RO | 5.0 | 0.60 
1500| +10 | 7.5| 4.5 | ECKD3A152KB | 5.0 1.0]0.60| ECKZ3A152KB | ZO | 5.0 |0.65| ECKR3A152KB | RO | 5.0 | 0.60 


5 


2200| +10 | 9.0| 4.5 | ECKD3A222KB | 5.0: 1.0/0.60| ECKZ3A222KB | ZO | 5.0 |0.60| ECKR3AZ22KB | RO | 5.0 | 0.60 
5.01.0|0.60| ECKZ3A332KB | Z0 | 5.0 |0.60| ECKRSA332KB | RO | 5.0 | 0.60 
4700| +10 |12.0| 4.5 | ECKD3A472KB | 5.01.0]0.60| ECKZ3A472KB | ZO | 5.0 |0.60| ECKR3A472KB | RO | 5.0 | 0.60 
| 100| +10 | 6.0] 5.0 | ECKD3D101K8 | 5.021.0|0.60| ECKZ3D101KB | ZO | 5.0 |0.60] ——— __| — | — | — 
| 150| +10 | 6.0| 5.0 | ECKD3D151KB | 5.0 1,010.60] ECKZ3D151KB | Zo | 5.0 |o.60} ——— __| — | — | — 
| 220| +10 | 6.0| 5.0 | ECkD3D221K8 | 5.021.0|0.60| ECKZ3D221KB | ZO | 5.0 |0.60] ——— __| — | — | — 
| 330] +10 | 6.0| 5.0 | ECKD3D331KB | 5.0 1.0|0.60| ECKZ3D331KB | Zo | 5.0 |o.60] ——— | —| — | — 
| 470| +10 | 6.0| 5.0 | ECKD3D471KB | 5.0+1.0]0.60| ECKZ3D471KB | Zo | 5.0 |o.60] ——— | —| — | — 
cc | 680| #10 | 65] 5.0 | EcKDaDe8iKB | 6.021.010.60| EcKzspestkB | Zo | 5.0 loeo] ——— | — | — | — 
5.021.0|0.60| ECKZ3D102kB | ZO | 5.0 |0.60] ———__| — | — | — 
1500| +10 | 9.0| 5.0 | ECkD3D152k8 | 5.021.0|0.60| ECKZ3D152kB | ZO | 5.0 |o.60|_ ——— | — | — | — 
+10 | 10.5 | 5.0 | ECKD3D222k8 | 5.021.010.60] ECKZ3D222KB | ZO | 5.0 0.60] ——— | —| — | — 
£10 5.0 1.0|0.60| ECKZ3D332kB | Zo | 5.0 |0.60| ——— __| — | —| — 
£10 7.6 | 0.65 
#10 7.5 7.5 | 0.65 


7.51.6|0.65| ECKZ3F151KB | Z1 | 7.5 |0.65| ECKR3F151KB | R1 | 7.5 | 0.65 
7.5 | 0.65 
5.5 7.5 | 0.65 
ECKD3F471KB | 7.5:1.510.65 0.65 7.5 | 0.65 
0.65 7.5 | 0.65 
7.6 | 0.65 
| 1500| #10 | 11.0 7.5 | 0.65 
7.5 | 0.65 


* See Page 73 to 75 for Specifications for Radial Taped Types. 


ine) 
NO 
oO 
+ 

oO 


{ee 
(ee) 
Oo 
H- 

—_— 
oO 


on 
oO 
+ 

— 
oO 


7. 


oO 


si 


OW 
QXx 
< 
ouEN 
© |N 
gis 
+ 
—_— | —4 
O}O 


Oo 
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Panasonic 


Ceramic Disc Capacitors (High Voltage) 


High Voltage Ceramic Disc 
Capacitors, 

Rated 4 to 15 kVDC, 

Temp. Char. Y5T 


Series: MDU 


@ Features 

@ Wide products range of 4 to 15 kVDC 

@ Voltage stable type dielectric materials applied for 
high voltage application 

@ Flame-retardant insulating coating applied 


@ Explanation of Part Numbers 
1 2 3 4 
| KD 


Product Code Style 


Rated Voltage 


M@ Specifications 


Characteristics | Specifications 
Operating 


-25 to 85 °C 
Temperature Range 
Rated Voltage 4kVDC to 15 kVDC 


Bh So sr ee 
Dielectric With- 150 % of the rated voltage for 
standing Voltage* 1 to 5 seconds 


Within tolerance, when measured at 
1 kHz+20 %, 1 to 5 Vrms, and 20 °C 
0.025 max. at 1 kKHz+20 %, 

1 to 5 Vrms, and 20 °C 

10000 MQ min. at 500 VDC and 
1 minute electrification 
Capacitance Change: +20, -30 % 
max. over the temperature range 
of -25 to 85 °C 


* Dielectric Withstanding Voltage test for the rated voltage of 
6kVDC and above shall be conducted in insulating oil. 


Capacitance 


Dissipation Factor 
(tan 6) 
Insulation 
Resistance 


Temperature 
Characteristics 


4) (4) &) fa) fe 


Hi Recommended Applications 

@ High voltage power supply 

@ High voltage circuit of TV and CRT display 
@ High voltage DC circuit 


10 11 12 


‘mt 'D | 'u| (Examples) 


Nominal Capacitance Cap. Temp. Suffix 


Tol. Char. 


M@ Precautions for Handling 
See Page 84 to 86 


@ Packaging Informations 
See Page 87 to 88 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Ceramic Disc Capacitors (High Voltage) 


i Dimensions in mm (not to scale) @ Typical Temperature Characteristics 


| D max. | | LLB. 


Capacitance Change (%) 


d+0.05 


-20 0 20 40 60 80 
Temperature (°C) 


@ Ratings and Characteristics 


Dimensions in mm 
Piaied Part Number Nominal Ca Tolerance 
ECKD3G101MDU 75x20 | 0.65 
ECKD3G151MDU 7542.0 | 0.65 


0.65 
[EcKoses3impu_[330_—«|~—Ss20~S|~S S| S70 «dT 75220 | 068 
4 KVDC 0.65 
0.65 
0.65 
0.65 
0.65 
[ECKD3JioimDU_ [00 | +20 ++(| 80 | 80 | 100s20| 065 
| Eckbayisimpu_ [150 | ~—s20 Sis =O] ~S8O—*| «10.0220 | 0.65 
| ECKD3J22imDU_ [220 —«|~S20 S| S| ~S 80 —*| «10.0220 | 068 
330 | 20ST S105 | = 80 _—*'|: 10.020 | 0.80 
ekvoc |_ECKD3J47iMDU_ | _470_~—«|~S #20] S15 | =~ 80 «| «10.0220 | 0.80 
cao | #20 ~| +130 | 80 | 100220[ 0.80 
[ECKDaJioampU_ | fo00 | —20~=SCi«T =. ~~] =O —*| «10.0420 | 0.80 
[EcKpasisampu_ [1500 ~*| ~—s20~=Si«|s=S7S | ~=—«8.0—*| «(100220 | 0.80 
x0 | 215 | 80 | 100220] 0.80 
[ECKD3KioiMDU_[ 100 ~+| +20 ~+«+(| 60 | 90 | 100s20| 066 
~0 | 80 | 90 | 100+20| 065 
(_ECKpska2iMpU_ [220 ~| ~—+20~=Si«| SS] ~S(8O—*|«*10.0e20 | 0.65 
330 220 | 100 | 90 | 100s20| 065 
PDC | EcKpaKa7imDU | 470 ~+| #20 ~+~| ‘115 | 90 | 100220| 0.80 
680 20 | 135 | 90 | 100220] 080 
| ECKDskiozmpU_[ 1000 | +20 + +‘| 165 | 90 | 100+20| 0.80 
20 | 185 | 90 | 100220] 0.0 
x0 | 80 | 90 | 100220 | 065 
| ECKD4AisiMDU_| 150 ~| ~—+20~=«|~S 8S | =~ ~*|:«10.0e20 | 068 
220 20 | 95 | 90 | 100220|[ 0.65 
tokvoc | ECKD4assimDU | 330 «|| ~—=20~=S«|=Si15 =| ~—«90~=«|«*10.0220 | 0.80 
470 20 | 130 | 90 | 100220 0.80 
| ECKD4A6aiMDU | 680 | —=20~=«T=S5.0 | ~—«90~—~«;«10.0a2.0 | 0.80 
220 | 165 | 90 | 100220| 0.80 
PECKD4cioimpU_ [too | +20 +~(| 60 | 100 | 00s20| 066 
PECKDacisimpU [50 | 220 ~+~+| 90 | 100 | 100s20| 066 
£20 0.65 
15 KVDC 0.80 
470 =20 0.80 
0.80 
220 0.80 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Ceramic Disc Capacitors (Type TS) 


Ceramic Disc Capacitors for 
Safety Regulations 


(Approved by IEC 384-14 2nd Ed. Sub-Class Y2/X1 


and UL - CSA/250V) 
Type: 1S 


@ Features 

@ Related by IEC384-14 2nd Ed. Sub-class Y2 and X1 

@ Approved by UL and CSA for rated voltage 250VAC 

@ Smaller size compared to current Types NS-B and 
RS 

@ Kinked Lead Style 

@ Operating Temperature Range: -25 to 125 °C 


HM Recommended Applications 
@ Noise suppresse circuit for switching power supply 


@ Precautions for Handling 
@ See page 84 to 86 


@ Packaging Informations 
@ See page 87 to 88 


@ Explanation of Part Numbers 


@ Specifications 


Operating 
Temperature 
Range 


Rated Voltage | 250 VAC 


Dielectric 
Withstanding 
Voltage 


—25 to 125°C 


2600 VAC for 1 minute 


Within the tolerance, when measured at 


Capacitance | 4 145 420%. 1 Vrms and 20 °C 


Dissipation 0.025 max., when measured at 
Factor (tan 6) | 1 kHz +20 %, 1 Vrms and 20 °C 
Insulation 10000 MQ min. at 500 VDC and 
Resistance 1 minute electrification 
G. Cap. Change 
B/Y5P/2B4| +10 % max. 
Temperature 


E/Y5U/2E4 


Ch +20/-55 % max. 
aracteristics FAY5V/2F4 


+30/-80 % max. 
The reference temperature: 20 °C 


—25 to 85 °C 


12 


aaaaoeeeeaao— 


Product Code Style Type 


Designation 


Nominal Cap. Suffix 


Capacitance Tol. 


Temp. 
Char. 


@ Related Standards and Certificate Numbers (Type TS) 


Certification Related Certificate Sub- Rated Dielectric Operating 
Withstanding 
Body Standard Number Class | Voltage Voltage Temp.Range 
BSI (UK) -—25 to 125 °C 


VDE (Germany) 
SEV (Switzerland) 
SEMKO (Sweden) 
FIMKO (Finland) 
NEMKO (Norway) 
DEMKO (Denmark) 
UL (USA) 

CSA (Canada) 


(IEC 384-14 
2nd Ed.) 
eee -01 


1305880, 


eee 1 10369,06 
eet 01 


feenetet 02354 


BS415:1994 aoe Y2, X1 | 250 VAC | Y2:1500 VAC 
EN 132 400:1995 ee 94647 , 94648 X1:1075 VDC 


ee aoe 250 VAC | 1500 VAC 25 to 85 °C 
CSA C22.2 No.1 LR 58064 . 


Note: Note: MATUSHITA's guarantees the 2600 VAC of voltage proof. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Ceramic Disc Capacitors (Type TS) 


@ Dimensions in mm (not to scale) Typical Temperature Characteristics 
(Kinked Long Lead Type) 


D T max. 


20.0 min. 


4 
i 
Capacitance Change (%) 


-—20 0 +20 +40 +60 +80 +100 +120 
Temperature (‘C) 


@ Ratings and Characteristics 


— C geri Kinked Long Lead Type (Bulk) Kinked Lead Taped Type 

jominal ap. 

Cap. Tol. Temp. Dimensions taped Dimensions 

(pF) (%)* Char. in mm Part Number ened in mm 
ere [a 


a 
220 [st0ors20 | B | 7021.0 | 70 0.65 75 [06s 
B 
B 
B 


300 [t0ore20 | 8 | 7.021.0 | 7.0 | ECKATSS31C8 | 75 [06s 
so st0or200 | 8 | 7.01.0 | 7.0 | ECKATS¢71(8 75 [06s 


1 
1 
| 
i000 7.0. | ECKATS102ME 75 [065 
1600 70. | ECKATS152ME 75 [065 
2200 ECKATS220ME 75 [065 
3300 75 [065 
4700 ECKATS472ME 75 [065 
4700 75 [06s 
0000 75 [065 


Note: 
* : (] Capacitance Tolerance Code, “K” for +10 % or “M” for +20 % 
*%* : See Page 73 to 75 for taped types of N1 and N2. 


e80 [st0ore20 | 8 | 8021.0 | 7.0 | ECKATSE@1/0 | 75 [065 


Marking Examples 


according to EN132400 
Rated Voltage 
Rated Capacitance 


Marking Items Examples 
Manufacture’s Identification 
Type Designation TS (ECKATS472ME as of an example) 
Sub-Class vox 

250 ~ 


VDE 
SEV @ 
Recognized SEMKO © 
Marking 
(Logo or FIMIKO ©) BS415 LL2 
Monogram) NEMKO ) 
DEMKO © 
UL Al Plant Code Date Code 
CSA @ 
BSI Standard Name 
Plant Code eee 
Date Code _ 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Ceramic Disc Capacitors (Type RS) 


ERR, 
Ee Sy 


Ceramic Disc Capacitors for 


- 


Safety Regulations fy K% 
(Type: RS/IEC384-14 2nd Ed. Sub-class Y2/X1) VA J / } 
Fi r 
Type: RS ff vA 
- 3 r 
@ Features @ Specifications é 
@ The Type RS is recognized and classified as Operating 
Sub-Class Y2 and X1 Capacitor according to Temperature |-25 to 85°C 
IEC384-14 2nd Ed. by European Safety Regulations. Range 
@ The Type RS is recognized by UL and CSA (UL1414 125/250/400 VAC 
and CSA C22.2 No. 1). Rated Voltage | (see under table) 
Dielectric 
Withstanding | 2600 VAC (50/60 Hz) for 1 minute 
Voltage 


Within the tolerance, when measured 
Mi Precautions for Handling at 1 kHz +20 %, 1 Vrms and 20°C 
See Page 84 to 86 Dissipation 0.025 max., when measured 
Factor(tan dé) | at 1kHz +20%, 1 Vrms and 20 °C 


Insulation 10000 MQ min. at 500 VDC and 
Resistance 1 minute electrification 


Cap. Change | Temp.Range 


B/Y5P/2B4| +10 % max. |—25 to 85 °C 
E/Y5U/2E4| +20/-55 % max. |-25 to 85 °C 


The reference temperature: 20 °C 


Capacitance 


@ Packaging Informations 
See Page 87 to 88 


Temperature 
Characteristics 


@ Explanation of Part Numbers 
14 


1 ? 3 4 5 6 7 8 9 10 12 
mare) Te] |e] [«] [p] [R] [s] [2] [2] [2] [mj Le] Ly, 
c Y Note: Suffix “Y” indicates the 


capacitors recognized by 
Product Code Style Type Nominal Cap. Temp. Suffix IEC 384-14 2nd edition. 
Designation Capacitance Tol. Char. 


@ Related Standards and Certificate Numbers (Type RS) 


- Dielectric 
Related Standard Moriicete NMinaY # Sal iatee Withstanding| Note 


Voltage 
‘ Voltage 
BSI (UK) BS 415:1994 226843 250 VAC | 1500 VAC 


(IEC 384-14 2nd.Ed.) 
VDE (Germany) EN 132 400:1994| 89719 | 89787 | 94744 | Y2 | 250VAC| 1500 VAC | Char. 
(IEC 384-14 2nd.Ed.)/_ 89720 |_ 89791 | 94748 | Y2 | 250VAC| 1500 VAC | Char. 
Char. 
Char. 
VDE 560-2:1970 | 51437 | 70921 | 94742 | — | 400VAC| 2500 VAC | Char. 
51438 | 70919 | 94743 | — | 400VAC| 2500 VAC | Char. 
SEV (Switzerland) EN 132 400:1994 95.1 10108, 04 


MM] 00} 00} 1M) Co 


(IEC 384-14 2nd.Ed.) 400 VAC | 1720 VDC 
SEMKO (Sweden) EN 132 400:1994) 9504038 9632090 250 VAC | 1500 VAC 
(IEC 384-14 2nd.Ed.) 400 VAC | 1720 VDC 


FIMKO_ (Finland) EN 132 400:1994| 183407-02 192646-02/| Y2 | 250VAC]| 1500 VAC 
(IEC 384-14 2nd.Ed.)} 183407-01 192646-01 400 VAC | 1720 VDC 
NEMKO (Norway) EN 132 400:1994) P95102291 P96102876| Y2 | 250VAC| 1500 VAC 


(IEC 384-14 2nd.Ed.) 
DEMKO (Denmark) EN 132 a 306032 
(IEC 384-14 2nd.Ed.) 
UL USA UL1414 / 62674 Cd] ~~ 125 VAC | 1250 VAC | 
CSA (Canada) _ CSA C22.2 No.1 |LR58064/LR95518/LR109829| — | 125VAC| 1250 VAC | 


* ( ): Plant Code H and T : Made in Japan K : Made in Malaysia 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Ceramic Disc Capacitors (Type RS) 


@ Dimensions in mm (not to scale) @ Typical Temperature Characteristics 
(Straight Lead Type) 


D max. T max. 


Capacitance Change (%) 


Temperature (°C) 


@ Ratings and Characteristics 


Straight Lead Type (Bulk Straight Lead Taped Type** Crimped Lead Taped Type** 


Cap. sine 
Tol. ; Dimensions Dimensions Dimensions 
Char. : 
(%) Part Number in mm Part Number ie in mm Part Number bis in mm 
(ns | F [a] PF | d | 


+10 or +20] B | 9.5| 7.0 |ECKDRS101L)BY| 7.5+1.5| 0.65 |ECKZRS101L)BY| Z1 | 7.5 |0.65|ECKRRS101_]BY| R1 | 7.5 [0.65 
+10 or +20|_B | 9.55| 7.0 |ECKDRS221L)BY| 7.51.5] 0.65 |ECKZRS221/1BY| Z1 | 7.5 |0.65/ECKRRS221(1BY| R1 | 7.5 [0.65 
470|+10 or #20|_B | 9.5] 7.0 [ECKDRS471()BY| 7.51.5] 0.65 [ECKZRS471()BY| Z1 | 7.5 |0.65|ECKRRS471_IBY| Rt | 7.5 [0.65 
1000|+10 or +20|_B | 10.0| 7.0 |ECKDRS102(_1BY| 7.51.5] 0.65 75 
1600 ECKDRS152MEY 75 
2200 ECKDRS222MEY 75 
3300 ECKZRS332MEY| Z1 | 7.5 |0.65| 

4700 16.0 ECKDRS472MEY ECKZRS472MEY 7.5 


* : [] Capacitance Tolerance Code, “K” for +10 % or “M” for 
+20 % 
*%*& © See Page 73 to 75 for Specifications of Radial Taped Types. 
**& - Sufffix “Y” indicates that the Capacitors are recognized and 
classified as Sub-Class Y2 and X1 capacitors according to 
IEC384-14 2nd Ed. by European Safety Regulations. 


Nominal 
Cap. 
(pF) 


100 
220 


0.65 


0.65 
0.65 


MMarking Examples 


Marking Items Examples 
Manufacture’s Identification (ECKDRS472MEY aect an example) 
Type Designation RS 

Sub-Class and Rated voltage X1-400V ~ 

according to EN132400 Y2-250V ~ 


Rated Capacitance 


560-2 
EN132400 


MRS 


ES @ 


SEV @ 472 W125 V~ 


LL2 560-2 LL2 
| GOO EN132400 
Recognized SEMKO © | X1-400V~ 
Marking ; ~ 
(Logo or FIMKO ) Y2-250V 
Monogram) NEMKO iN) 
DEMKO ©) Plant Code Date Code 
UL Al 
CSA @ 
Plant Code 
Date Code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Ceramic Disc Capacitors (Type NS-A) 


Ceramic Disc Capacitors for 

Safety Regulations 

(Type: NS-A/IEC384-14 2nd Ed. Sub-class Y1 
and UL 250V) 


typ: NS-A 
@ Features wy Specifications 
@ Type NS-A, which is a revised type designation from Operating 
our previous type designation of NS for “Class II Temperature |-25 to 85°C 
equipment”, is recognized and classified as Sub-Class Range 
Y1 Capacitor according to IEC384-14 2nd Ed. by 125/250/400 VAC 
European Safety Regulations. Rated Voltage | (see under table) 
@ The Type NS-A is recognized by UL and CSA elastic 
(ILA OO NG Bnd Sh, Case Na. 1) Withstanding | 4000 VAC (50/60 Hz) for 1 minute 
@ The Type NS-A can bridge a “reinforced Voltage 
ete scl “ pee ese ir ieee 2 C t Within the tolerance, when measured 
equipment/apparatus o ' apacitance | 44 kHz +20 %. 1 Vrms and 20°C 
Dissipation 0.025 max., when measured 
Mi Precautions for Handling Factor(tan dé) | at 1kHz +20%, 1 Vrms and 20 °C 
P 84 to 86 
alii alata insulation 10000 MQ min. at 500 VDC and 
Resistance 1 minute electrification 
MM Packaging Informations 
See Page 87 to 88 ‘L. 


Temperature | B/Y5P/2B4[_ +10 % max. [-25 to 85 °C 
Characteristics} E/¥5U/2E4] +20/-55 % max. |-25 to 85 °C 


The reference temperature: 20 °C 


@ Explanation of Part Numbers 


1 2 3 4 5 6 7 8 re) 10 11 
SSS SSS ESS SSS SSS SSS SSS SSS SS Note: “NA” in the part number indicates 


Product Code Style Code of Type Nominal Cap. Temp. Suffix type “NS-A". 
Designation Capacitance Tol. Char. 


@ Related Standards and Certificate Numbers (Type NS-A) 


- Dielectric 
Related Standard Certificate Number + ae Mites Withstanding} Note 
Plant Code H | Plant Code K g Voltage 
BSI (UK) BS 415:1994 226319 250 VAC | 4000 VAC 


VDE (Germany) EN 132 400:1994 Char. B 
(IEC 384-14 end.Ed.)| 7472 | 101344 | Yt | 250VAC | 4000 VAC | Char. E 
VDE 560-2:1970 | 39482 ~— | 101364 ~=— | ~— | 400VAC| 2500 VAC | Char.B 
39481 | 101365 || — | 400VAC | 2500 VAC | Char. E 

SEV__(Switzeriand) 
SEMKO (Sweden) soos | 9524071 

| EN 132 400:1994 

FIMKO (Finland) | 3314 ong ea 189506:01 [196050 | “Vi_| 250 VAC | “4000 VAC | 
NEMKO (Norway) © p9st02393 | P97101564_| Yi | 250VAC | 4000 VAC _ 
DEMKO (Denmark) 
UL _(USA)_—_—~UL14i4 «62674 «| «(| 250 VAC | 1500 VAC_ 
CSA (Canada) OSA C22.2No1 | LRS8064 | LRT09829 | — | 125VAC | 1250VAC_ 


* Plant Code H : Made in Japan 
Plant Code K : Made in Malaysia 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Ceramic Disc Capacitors (Type NS-A) 


@ Dimensions in mm (not to scale) @ Typical Temperature Characteristics 
(Straight Lead Type) 


D max. 7.0 max. 


d+0.05 


be in. 
Capacitance Change (%) 


—20 0) 20 40 60 80 
Temperature (°C) 


M@ Ratings and Characteristics 


Capacitance Dimensions in mm 


Temperature 
Part Number Nominal Cap. Tolerance Characteristics 0 F 
(oF) (% max d 


) 
ECKDNA101(_|B 100 +10 or +20 B/Y5P/2B4 10.02); 0.65 


ECKDNA221[_]B 220 +10 or +20 B/Y5P/2B4 1O.0e 0.65 
ECKDNA331[_1B 330 +10 or +20 B/Y5P/2B4 ie 0.65 
470 | 


ECKDNA102(_|B 1000 1ODoe 0.65 
ECKDNA152ME 1500 10.078 0.65 
ECKDNA222ME 2200 (e.0te 0.65 
+20 
+20 


ECKDNA332ME 3300 | #20] EY5U/2E4 ener 0.65 
ECKDNA472ME 4700 | 20s] EYSU/2E4 10.0'18 0.65 


Notes: 
* : { |JCapacitance Tolerance Code, “K” for +10 % or “M” for +20 % 
* : Radial Taped versions are available. (Lead Spacing is 10.0mm only) See Page 73 to 75 for Specifications for Radial Taped Type Z3 or Z4. 


xe) 
= 


@ Marking Examples 


Marking Items Examples 
Manufacture’s Identification (ECKDNA472ME as of an example) 
Type Designation NS-A 

Sub-Class and Rated voltage 

according to EN132400 ¥1-250V~ 


Rated Capacitance 


AS 

VDE 
EN132400 

SEV @ 


560-2 LL2 
Recognized Mark- SEMKO 


| EN132400 
ing FIMKO )) Y1-250V~ 
(Logo or 
Monogram) NEMKO (N) 

DEMKO ©) Plant oo Date Code 

UL Ai 

CSA @ 
Plant Code 
Date Code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Ceramic Disc Capacitors 


Panasonic (High Voltage, Radial Taped Type) 


Radial Taping Specifications 
for High Voltage 
Ceramic Disc Capacitors 


The taping specifications are applied to large size 
disc capacitors such as high voltage disc capacitors 
(rated 500 VDC to 3 kVDC) and disc capacitors for 
safety regulations (Type TS, Type RS, Type NS-A and 
Type BE). 

[Recommended insertion machines]: 

Panasert “RHU Series” by Panasonic. 


[Outline of the taping specifications] 

@ Body size: 18.5 mm max. in diameter 

@ Lead spacings: 5.0, 7.5 and 10.0 mm 

@ Carrying pitch: 12.7 mm for Lead spacing 5.0mm 
and 15.0 mm for Lead spacing 7.5mm and 10.0 mm 


@ Explanation of Part Numbers 


JE OOOUOOOOOOOL 


Temperature 
Characteristics 


|B | B/YSP/2B4| 


Straight Lead, 


Radial Taped Type 


Capacitance 
Tolerance 


The first two digits are 
significant figures of 


Crimped Lead, Capacitance and the E/Y5SU/2E4 
Radial Taped Type third denotes number _ 80 4 F/Y5U/2F4 

. Kinked Lead, of following zeros. 36: "” SL/GP 
Radial Taped Type 
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Ceramic Disc Capacitors 


- anaSsonic (High Voltage, Radial Taped Type) 


@ Taping Dimensions in mm (Straight Lead, Radial Taped Type) 


Type ZO, Z1 


Type Z2 * Type Z4 * 


(Not to scale) 


* Same dimensions as Type ZO, Z1 except for specified dimensions. 


Unit (mm) 


30,0220 
z 15.020.3 
F 10.021.2 
10.020.8 
15.0215 


To comply with each individual specification 
18.0*)2 
10.0 min. 
9.0+0.5 
3.0 max. 
18.07" 
3.0 max. 
4.0+0.2 
To comply with each individual specification 
0.6+0.3 
1.5 max. 
To comply with each individual specification 
2.0 max. 
11.0 max. 


Taping 
P Oxt2. +2, 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Ceramic Disc Capacitors 


Panasonic (High Voltage, Radial Taped Type) 


@ Taping Dimensions in mm (Crimped Lead, Radial Taped Type) 


Type RO, Type R1 


Unit (mm) 


Taping 
Type R1 R2 
Symbol 


P 30.0+2.0 
Po 15.020.3 
F 7521.0 
3.75+0.80 
7.5415 


To comply with each individual specification 
18.0°32 
10.0 min. 
9.0+0.5 
3.0 max. 
20.0 
16.0 *33 
4.0+0.2 
To comply with each individual specification 
0.6+0.3 
1.5 max. 
To comply with each individual specification 
2.0 max. 
11.0 max. 


Type R2 * 


Unit (mm) 


Taping 
: 
Symbol 
a 15.0+2.0 30.0+2.0 
Po 15.0+0.3 15.0+0.3 
F 7.5+1.0 7.5+1.0 
3.75+0.80 3.75+0.80 
7.521.5 7,541.5 


To comply with each individual specification 
18.0753 
10.0 min. 
9.0+0.5 
3.0 max. 
18.0°2° 
4.0 max. 
4.0+0.2 
0.65+0.05 
0.6+0.3 
1.5 max. 
T To comply with each individual specification 
Ah,, Ahs 2.0 max. 
L 11.0 max. 


* This lead style and lead styie of Type N2 are applied to only 3300pF to 10000pF for Type TS. 
* * Same dimensions as Type N1 except for specified dimensions. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Ceramic Capacitors 


Ceramic Disc Capacitors 
(16 to 500 VDC, Class 1, 2 and 3) 


High Voltage Ceramic Disc Capacitors 
(Series HT, 1 to 15 kVDC, Class 1 and 2) 


Ceramic Disc Capacitors for Safety Regulations 


High Voltage Ceramic Capacitors (SMD) 
(1 to 4 kVDC, Class 1 and 2) 


Axial Lead Ceramic Capacitors 
(16 to 50 VDC, Class1, 2 and 3) 


Handling Precautions 


A\ Safety Precautions 


The Ceramic Capacitors (hereafter referred to as “The Capacitors”) may fail in a short-circuit mode or 
an open-circuit mode when subjected to severe conditions of electrical, mechanical and/or 
environmental stresses beyond their specified “Ratings” and “Operating Conditions” in the Catalog or 
the Specifications, resulting in burnout, flaming or glowing in the worst case. 

Following “A\Safty Precautions" and “Application Notes” shall be noted in applications of the 
Capacitors. 

If you have a question about the “Handling Precautions", please contact our engineering section or 
factory. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Ceramic Capacitors 


A, Precautions for Handling 


Notes; 
“A” means “4\Precautions for Safety” to be observed without fail. 
“B” means “General Application Notes” 


tions Recognized 
(High Voltage Ratings) 
Cylindrical Type 


= 
5 
= 
@ 
Q 
== 
aa 
oO 
2 
co 


Voltage Ratings) 
Disc Type (High 
Voltage Ratings) 
Safety Regula- 
Surface Mount Type 
Axial Lead 


1. Operating Conditions and Circuit Designs 
1.1 Operating Conditions (General) 

Operating conditions of the Capacitors shall conform to the individual 

Specifications of the devices. 

The Capacitors shall not be operated beyond their specified “Ratings”, 

“Allowable/Maximum Operating Ranges” in their performance 

characteristics. 

1.2 Operating Temperature Range 

The specified “Operating Temperature Range” in the catalog is 

absolute maximum and minimum temperature rating. So in any case, 

each Capacitor shall not be operated beyond the specified “Operating 

Temperature Range”. 

1.3 Temperature Rise by Dielectric Loss of the Capacitor 

The “Operating Temperature Range” mentioned above shall include a 

maximum surface temperature rise of 20°C, which is caused by the 

Dielectric Loss of the Capacitor and applied electrical stresses (such 

as voltage, frequency and wave form etc.) 

It is recommended to measure and check “Surface Temperature of 

the Capacitor” in your equipment at your estimated/designed 

maximum ambient temperature. 
1.4 Designs of Voltage Applications 

@ The Capacitors shall not be operated exceeding the specified 
“Rated Voltage” in the catalog. If voltage ratings are exceeded, the 
Capacitors could result in failure or damage. In case of application 
of DC and AC voltages to the capacitors, the designed peak 
voltage shall be within the specified “Rated Voltage’. 

@ In case of AC or pulse voltage, the peak voltage (peak to peak) 
shall be within the specified “Rated Voltage”. If high frequency volt- 
age or fast rising pulse voltage is applied continuously even within 
the “Rated Voltage”, contact our engineering section before use. 
Note: 

*The AC rated Capacitors in the Catalog can be operated beyond the “Nominal 
Voltage Ratings”within the limits of voltage fluctuations on the AC primary lines. 
1.5 Operating Current 

@ If AC voltage or pulse voltage is applied continuously and the 
charging/discharing current is large, contact our engineering 
section or factory before use. 

@ The Class 3 Capacitors (with Temperature Characteristics of SB, 
SR, SS, and SF) shall not be applied to low impedance circuit such 
as AC power circuit to prevent unexpected accidents such as 
glowing or flaming. 

1.6 Environmental Conditions 

The Capacitors shall not be operated and/or stored under following 

environmental conditions: 

a) To be exposed directly to water or salt water. 

b) Under conditions of condensation. 

c) Under conditions of corrosive atomosphere such as hydrogen 
sulfide, sulfurous acid, chlorine and ammonia. 

d) Under the severe conditions of vibration beyond the Specified 
values. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Ceramic Capacitors 


S£|ze|Se/|/s = 

“A” means “A\Precautions for Safety” to be observed without fail. ef&|ee| B8|ss8| 88 
' ae cc s ® 2 

“B” means “General Application Notes’. -SBiers!|=-2 | Se|-5 
a|/s2|8ES|a2|25 


2. Assembly and Soldering Conditions 
2.1 Automated Assembly 
@ Dimensions and tolerances of the piercing holes and spacings on B B B ~— B 
printed circuit boards shall conform to the dimensions of the each 
Capacitor in individual Specification. 
@ In an automated assembly of the Capacitors, abnormal mechanical A B B B A 
stresses such as pushing/bending/crinching forces and excessive 
shocks to the Capaciators shall be kept minimum to prevent 
mechanical/electrical failures of the devices. 
@ Axial Lead Ceramic Capacitors, consisting of thin type tublar}| — = — —- A 
ceramic dielectric elements, are generally inferior to axial lead 
Components such as carbon film resistors and diodes etc. in 
mechanical strength. 
So, don't apply excessive mechanical force or large impact to the 
body and the lead wires of the capacitors. 
2.2 Soldering Fluxes 
@ Rosin-based and non-activated soldering flux is recommended. B B B B B 
@ The content of halogen in the flux shall be 0.1 wt. % or less, not to B B B B B 
corrode copper wires of the devices and not to deteroirate the 
insulation resistance of circuit board. 


@ Some soldering fluxes containing “carboxylic acid” may affect outer} — — — — A 
coating material of the Capacitors and deteriorate the reliablity. 
2.3 Soldering 
@ Soldering of the Capacitors shall conform to the specified soldering B B B 3) B 


conditions in the individual Specification. 
2.4 Post Soldering Cleaning 
@ When using water-soluble soldering fluxes, allow sufficient cleaning B B B B B 
with water and then drying in the final step of the cleaning to 
remove corrosive remains of the soldering flux on printed 
Circuit board. 
@ |f the capacitors are cleaned with the printed circuit board, check the B B B B B 
influence on quality by the cleaning under actual conditions. 
2.5 Plastic Molding 


@ If another plastic molding is applied to the Capacitors on your A A A A A 
option, investgate a influence on reliability of the devices in your 
equipment. 


Some plastic molding may damage the Capacitors with the 
mechanical stresses by thermal expansion or shrinkage, or 
deteriorate the performance characteristics of the Capacitors with 
cracked gas or reaction gas from the resin, or deteriorate the 
humidity resistance. 
3. Testing 
3.1 AC Dielectric Withstanding Test 
@ Perform AC dielectric withstanding test for the noise suppression| — — A —- -- 
capacitors in AC primary circuit, under the specified conditions 
(voltage, time, and wave form). 
Some test equipment may deform the wave form of applied voltage 
and apply a voltage of peak value more than V2 times of rms value, 
resulting in dielectric breakdown of the Capacitors. 
@ The AC test voltage shall be applied gradually from O volt to the} — -- A _ - 
specified test voltage after the Capacitor’s terminals are connected 
securely to the test equipment. 
When the specified voltage is applied directly for some reasons, 
apply it in the zero cross start method. 
If the voltage is applied directly from equipment which does not use 
the zero cross start method, an abnormal voltage higher than the 
specified voltage may be generated, resulting in dielectric breakdown 
of the Capacitors. 
4. Long Term Storage 
@ The Capacitors shall not be stored under severe conditions of high B B B B B 
temperatures and high humidities. 
Store them indoors under 40 °C max. and 75 % RH max.. Use them 
within one year and check the solderability before use. 
@ The Capacitors shall not be exposed to direct sunlight and dew B B B B B 
formation. 
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Packaging Information 


ECUW 
ECUW/ECJ1W 


50000 | 250000 | 340x340x 80 
20000 | 100000 | 340x340x 80 


Pitch: 2 mm 
Pitch: 2mm 


Type 10T=0.5 mm 
Type 11 T=0.8 mm 


aed Packing Carton 
Product Type/Series Part Number Quantiy. | inearton | LxWxH (mm) 
180x300x_70 
Type 10T=0.5mm_ (Pitch: 2mm) | ECUE 200000 | 240x190x190 
Type11T=0.8mm_ (Pitch: 2mm) | ECUE/ECJ1E 160000 | 240x190x 190 
Type 11T=0.8mm (Pitch: 4 mm) | ECUV/ECJ1E 80000 | 240x190x190 
Paper Type 12T=0.6mm_ (Pitch: 2mm) | ECUE/ECJ2E 200000 | 240x190x190 
Taping Type 12T=0.6 mm _ (Pitch: 4 mm) | ECUV/ECJ2V 100000 | 240x190x 190 
Type 12T=0.85 mm (Pitch: 4 mm) | ECUV/ECJ2V 80000 | 240x190x 190 
Type 13T=0.6 mm_ (Pitch: 4 mm) | ECUV 100000 | 240x190x190 
Type 13T=0.85 mm (Pitch: 4 mm) | ECUV/ECJ3V 80000 | 240x190x 190 
; ' ; Type 12T=1.25 mm (Pitch: 4mm) | ECJ2Y 240x 190x190 
Mulllayer Ceramic jSeties ECWECS = [Embossed 7 iata4.15imm (Pitch. mm) | ECUYECIY 240x190x 190 
Chip Capacitors |Series 100V/200V_|TaPING tne 43T=1.6mm (Pitch: 4 mm) | ECA3Y 240x 190x190 
( 
( 
Large Type 11T=0.8mm_ (Pitch: 4 mm) | ECUZ/ECJ1Z 10000 50000 | 340x340x 80 
Size Type 12T=0.6mm_ (Pitch: 2mm) | ECUW/ECJ2W | 40000 | 200000 | 340x340x 80 
Reel Type 12T=0.6 mm _ (Pitch: 4 mm) | ECUZ/ECJ2Z 20000 | 100000 | 340x340x 80 
Taping Type 12T=0.85 mm (Pitch: 4mm) | ECUZ/ECJ2Z 10000 50000 | 340x340x 80 
Type 13T=0.6 mm (Pitch: 4 mm) | ECUZ/ECJ3Z 20000 | 100000 | 340x340x 80 


aS SN aa ae SSS i aS i Sa iS ie aS ae ae 


Type 13T=0.85 mm (Pitch: 4 mm) | ECUZ/ECJ3Z 10000 50000 | 340x340x 80 


High Voltage Ceramic [Class 1, 2 Buk =—————=SwECCSVECKSS. s|~——SsY_=st00_| 20000 | 365x197x126 

Capacitors for 

Surface Mounting 1 to 4kVDC Taped Type ECCT/ECKT | | 2000 | 6000 | 350x350x 62 
100to 680 pF 5000 | 365x197x126 
820 to 3900 pF 4000 | 365x 197x126 
4700 to 5600 pF 2000 | 365x 197x126 
100 to 560 pF 4000 | 365x197x 126 


Straight Lead Type 
g , 680 to 3900 pF 2000 | 365x197x126 


High Voltage 1000 | 365x197x126 
Ceramic 4000 | 365x197x126 
Disc Capacitors 2000 | 365x 197x126 
Char. B/Y5P 10000 | 358x232x305 
1 to 3kVDC 5000 | 358x232x305 
Series KBP 358x232x305 


Segal) 100 to 1800 pF | 1000 5000 _| 358x232x305 
2200 pF 500 2500 | 358x232x305 


100 to 1000 pF |} 1000 5000 | 358x232x305 


1500 to 4700 pF 200 4000 365x 197x126 


Radial Taped Type 


, 4000 
oes Straight Lead Type | 2 kV 100 to 680 pF} 200 | 4000 | 

STRING S78 ECKD3D 000 104700 pF| 200} 4000 | %°o% 197x126 

Capacitors ames 100 to 330 oF 5000 

High Voltage | 470 to_680 pF 

igh Voltag ene 470 to 680 pF 4000 | 365x197x126 

Ceramic 1000 to 2000 pF 2000 

Disc Capacitors 4 kV 100 to 470 pF 5000 

Char. B/Y5P 680, 1000 pF 1000 | 5000 
1 to 3kVDC Seas 1500 103300 pF} 1000 | 5000 | >-°%282xS0° 


4700 pF 1000 5000 
ECKZ3D 100 to 1500 pF 1000 5000 


ECKR3D 2200, 3300pF | 1000 | 5000 | *8%282x305 
3 kV 100 101000 pF | 1000 } 5000 | 
- 358x 232x305 
0 


ECKR3F 1500, 2200 pF 1000 


Ceramic Disc 365x 197x126 
ECKATS 365x 197x126 
365x 197x126 
: 358x232x305 
eons De | FECKDRS _[100to2200pF | 200 | 3000 | 
Beoultons caicielads 
Type RS 358x232x305 


Radial Taped Type 


Ceramic Disc ECKDNA 100 to 2200 pF 3000 

Capacitors for Safety| Straight Lead Type P 365x 197x 126 
Regulations ey] Stight Lead Type ECKDNAS32ME, 472ME 2000 |“ 
Type NS-A Radial Taped Type | ECKZNA 2500 | 358x232x305 
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Panasonic 


CONTENTS 


Digital |Analogous| High Power _ |Absorption Low 
Signal Signal Frequency] Supply | of Surge} Noise 


Part Number Automatic Pace 


Fuse Filter Sensor |Placement : 


ERJ2G, 3G,6G,8G,14,12,12z,1W | O. | | ||| @ 298-296 
ERJOR, 8R, 14R, 12R, 1WR, L14,L12,L1W -oO;fof;ofot | | ff 4] @ 300-302 
exe2av, av, sav sev. vavivev.sav | O | O | O | | | | [| [ [306310 
EXBAL a ee ee ee ee ee 


Surface Mount Resistors 


Quick Guide 
Si oe tia TCR. Conforming For Automatic . 
Products Part No. Features ating ange olerance (ppm/°C) to Placement age 


(%) Specification 


(W) (W) 
1005 size _ Fe it 
1608 size 0.0625 43 i 
2125 size 0.1 oe 
ERJ6G Automatic placement part | (0.125) IEC 115-8 Tentne Gulk wees 
* Thick Film cRIgG | 3216 size G95 \acanw | 3s iy) | wiscse23 | SPN 
Chip Resistor Automatic placement part (0.25) ~ = 
3225 size ke ; 
ERJ12 4532 size Automatic chip resistor +e 
O5 1.0~ 10M +5) +200 T. 
ERJ12Z | 5025 size Automatic chip resistor “eng 
6432 size ee : 
| 0.0625 _| 


ERJ2R 


5 aoee i, B08 IEC 115-8 
7 y : 
ERJ3R Automatic chip resistor 0.0625 10~1.0M +05 +100 JIC 5223 Taping 
; ERJOR 
Precision R o.0625(0.1), 
Thick Fm | -ERIBEN oO} | 10> 22M co Tes 
Chip Resistors - 
ERJ8EN | Automatic placement part |0.125(0.25) | 10 ~ 2.2 M +1 +100 JIS C5223 | Taping 997-299 
ERJ14N 10~1.0M JIS C5223 
ERJION 10= 10M ae 
ERILI4 | 7 | 
ERJL12_ | Automatic placement part 47m~ 100m} 46 +100 IEC 115-8 | Taping 
ERJLIW . 
* Thick Film ERJOR 


Chip Resistors/ 


Low Resistance ERJ8R 


ERJ14R 
ERJ12R 
ERJ1WR 


| 0.125 | 
= chee eae 

Automatic placement part 0.1 ~ 0.91 +2 p00 IEC 115-8 | Taping 300-302 
45 +100 


Automatic placement part 00 - IM 
0.1 —— 


*Metal Film ERA3Y 
Chip Resistors 
Rectangular 


ERA6Y 303-305 
560 1M 
306-310 


5 
~ Low Resistance EXBAL | Automatic placement part] , 7-067 50m~ 250m = +300 Taping 
Chip Resistor Array P P /element +5 = 


EXBD | 0.05 | 
Chip Resistor EXBE OWS. desian 47 ~1M +5 +200 Tapin 
Networks =n g 0.0625 7 ; png 311-314 


* Approved under the ISO-9001 system ** TCR +200 ppm/°C: 10 to 1.0 MW 


EXB2 
+5 
* Chip Resistor EXBV . 0.0625 
Array High density 10~1M 5 
= 
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Panasonic 


® Specifications 


Surface Mount Resistors rags (Standard Quantity) (pcs.) 
Dimensions (4mm) Bulk Page 
Products ParNo. Appearances 77 , Tb | ape emboseee| Bulk 
eee =e ee 
16 [os joss} — | 2 | * | 5000 | — | 2500 | — | 
_— | 20 [125/06] — |] 4 | x | soo | — | 1000 | — | 
Thick Film ra2{[16]o6]— | 10 | * | soo | — | — | — 
Chip Resistor rs2[25]oe|—| 06] -* | — | soo | — | — | 
r45[32]06]— | 27 | | — |scoonmm| — | — |293-296 
5.0] 25 [06 {| — | 27 [| — |soonramm| — | — 
rea[s2{[i1{— | 79 | | — |[sooarenm| — | — | 
Pro fos [oss] — | 08 | | ooo; — | — | — | 
}i6 [08 fo4s] —][ 2 | [500 | — | — | — | 
—— r20[125;oe]—| 4 | | soo} — | — | — 
Peeeision Thter P16 [08 [o4as| — | 2 | | 5000 | — | 25000 { — | 
Libro pay [ies | om | eo foe 
ve | 3.2[%16{o6{[— | 10 | | 5000 | 5000 | — | — _ 297-299 
raztes post] [ie pp =p S000 
| ERJ12N | J12 | 4.5 | t ae | 106 | — | 27 | P| | 5000(12mm) =a ee 
| 32]25 | 06 | —| 16 | | — | sooo | — | — | 
pas [92 [oe [= [er [= omen 
Thick Film Chip OO A 
— | 3.2116 [06 | — | 10 | | 500 | — | — [| — | 
‘oceili | 32125 |oe6|— |] i | | — | 5000 | ~ | ~ Jaga. 
ras[s2[oe|— |e [| | — |sanm{ — [ — | 
| 6.41 32 1111 —  ] 79 | | =  |300012mm} — | — 
Chip Resistors 5000 2 
Chip Resistor ‘ 
Array : pref re foe} — je | x | 5000 | — | 
pz {is fost — fof « {2000 | 306-310 
ee oo) 
Low Resistance = ; 
Chip Resistor Array | EXBAL y) i Nc 
Chip Resistor 
Networks EXBE | = |om 
w=" =| -314 


* Registered by EIAJ-SMD outline registration system 


SES SAS MP TEES RT RS et RRP TL TL GY LS LIE I YET IE TTS. So ETI EAL NEAT REL TTS IE TIRE SRE L L LET EE LIE TE OTTO TERE ILE SEL TESTED OE IR CID OEIE, 
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Panasonic Thick Film Chip Resistors, ERJ 


Thick Film Chip Resistors 
type: ERJ _ -— =— - =. m= 


ERJ 2G, 3G, 6G, 8G, 14, 12, 1W 


-_f ec nc zs > z= 

@ Features 
@ Small size and lightweight 

For PCB size reduction and lightweight products 
@ High reliability 

Metal glaze thick film resistive element and three layers of electrodes result in high reliability 
@ Matching with placement machine 

Bulk, taping and bulk case packagings for automatic placement machine 
@ Solderability 

Suitable for both reflow soldering and flow soldering 
@ High power 

One rank up approval of power rating is available for 3G, 6G, 8G type 
@ Approved under the ISO-9001 system 

Approved under the QS-9000 system 


i Conforming to: 
IEC 115-8, JIS C5223 


@ Explanation of Part Numbers 


Packaging Methods 
Code Packaging 
Std. Taped & reel 


Plastic embossed 
U taped & reel 

(14, 12, 1W Only) 

Bulk case 

(8G, 6G, 8G Only) 
x 2mm pitch T. & R. 

(Only 2G,3G type) 


Nominal Resistance Value 


The first two digits are significant figures of resistance and 
the third one denotes number of zeros following. 
Jumper is expressed by ROO. 


Product Code 


Thick Film 
Chip Resistors 


Resistance Tolerance 


| O | Jumper __ 


Power R. 


Gods 


y Value Marking on 
black side 


ni 


* When omitted, all the rest P/N factors shall be moved up respectively. 
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Panasonic Thick Film Chip Resistors, ERJ 


i Construction @ Dimensions in mm (not to scale) 
L 
agli a ef 
Protective coating : 
We, 
High purity alumina g* Termination (Inner) 
substrate “y i Ke 
& a 
= 
a 


Dimensions (mm) 


eww Termination 
(Between) 


@ Ratings 


Resistive element \ ‘s« Termination (Outer) 


Power Rating] Maximum | Maximum Overload | Resistance | Resistance Range (Q)} TCR Standard 


at 70 RCWV* Voltage**** — | Tolerance***(%) m/°C) {Resistance Values 
lala 


Part No. 


a a re E24 


Rated Current 


2G - 3G 
6G 8G: 14. gf 20a 


* Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=~\Power Rating x Resistance Values, or max. RCWV 
listed above, whichever less. 
* + Available for reduction of load of pulse characteristic (RCWV x 2.5 RCW x 2.0, R21.1 kQ) 
* Kk * Available for +1 % or +2 % of resistance tolerance. 
* * %& &Short-time Overload Test Voltage (SOTV) shall be determined from SOTV=2.5 x Power Rating or max. Overload Voltage listed above 
whichever less. 


Maximum Overload Current 


(Q) 


-55 °C 70°C 
Power Derating Curve -_ | | 
For resistors operated in ambient temperatures above 
70°C, power rating shall be derated in accordance 
with the right figure. 


Rated Load (%) 


°60 -40 -20 0 20 40 60 80 100 120 140 160 180 


Ambient Temperature (°C) 
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Panasonic Thick Film Chip Resistors, ERJ 


li Packaging Methods 
@ Standard Quantity 


Paper Taping Embossed Taping 


(4 mm pitch) (4mm pitch) Bulk Case 


ERJ2G | 0.35 =| ~—_—:10000(2mm pitch) a 50000 pes./case 
ene ade 10000(2 mm pitch) — 
, 5000, 10000 pcs./case 


crue | 060 | 5000,10000.S 10000 pos ease 
ERUIBG | 0.60 || ~—5000,10000, 

ena | oc | ——S—S—S~~S~S~« OOO CSC 

ERJ12,12z7;, 060 | | 5000 pcsireel 

ERwWw | tio) | —SC 8000 pcs reel 


@ Bulk Case 


Slider 


Shutter 


@ Embossed Taping 


Feeding hole Chip pocket 
/ 
gDo 


Dimensions |2G,3G,6G, nee re 
(mm) 8G,14 |180.08, | 60 min.| 13.0*°| ~ 
12, 12,12Z,1W_ 1W 15.4210 


Note ¢A: 10000 ee | 20000 pcs./reel=330 
@ Paper Taping 


Feeding hole Chip pocket 


Dimensions 8.00*°” 
(mm) 
1 


ri Ps | Pet ge | #0) 


a 
1. 002° 10 
2. O0#095 4. 00+° 10 i 50% 10 


ale | 1.60: | 


Type] A | 8B | wil F 


8.002020 | 3.5020 


a ee ee 


2.002995 | 4.002010 | 1.50+2.10 
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Sears 


Dimensions (mm) 


(mm) 


1. 7520-10 


0.45#005 
0.642008 


Dimensions 
(mm) 


0.84+#9.05 
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Panasonic Thick Film Chip Resistors, ERJ 


Z\Safety Precautions 


In the case of flow soldering, the land width must be smaller than the Chip Resistor width to properly control the amount 
of solder. Generally, the land width should be chip resistor width (W) 0.7 to 0.8 times of the width of chip resistor (W). 
In the case of reflow soldering, solder amount can be adjusted, therefor the land width should be set to 1.0 to 1.3 
times chip resistor width (W). 


Dimensions (mm) 


Chip Resistor 
PartNo [| a_ | lb 

ERJ2G 1.410 1.6 | 0.4 to 0.6 
ERU3G 0.8 to 1.0 
ERJ6G 0.9 to 1.4 
ERJ8G 1.2 to 1.8 
ERJ14 1.8 to 2.8 
ERJ12 2.3 to 3.5 
ERJ1W 2.3 to 3.5 


1. If transient load (heavy load in a short time) like pulse is expected to be applied, carry out evaluation and 
confirmation test with the resistors actually mounted on your own board. 

When the load of more than rated power is applied under the load condition at steady state, it may 
impair performance and/or reliability of resistor. 
Never exceed the rated power. 

2. Chlorine type or other high-activity flux is not recommended as the residue may affect performance or reliability of 
resistors. 

3. When soldering with soldering iron, never touch the body of the chip resistor with a tip of the soldering iron. When 
using a soldering iron with a tip at high temperature, solder for a time as short as possible (three seconds or less 
up to 350 °C). 

4. Avoid physical shock to the resistor and nipping of the resistor with hard tool (a pair of pliers or tweezers) as it 
may damage protective film or the body of resistor and may affect resistor’s performance. 


SEL Si SRT ADI ERT BAL See SE Ma TS NR ETS PTL ES IP IE SELES ETE DOIG BELLS IE RTE EPCS SOE BE PPO EET AMES EEE EEE 
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Panasonic 


Precision Thick Film Chip Resistors ERJ 


Precision Thick Film Chip Resistors 


Type: ERJ 


ERJ3E, 6E, 8E, 14, 12 Series 
ERJ2R, 3R, 6R Series 


@ Features 

@ Small size and lightweight 
For PCB size reduction and lightweight products 

@ High reliability 
Metal glaze thick film resistive element and three 
layered electrode results in high reliability. 

@ Matching with placement machines 
Bulk, Taping and magazine packagings for 
automatic placement machines 

@® Solderability 
Suitable for both reflow soldering and flow soldering 


® Conforming to: 
IEC115-8, JIS C5223 


Marking 

Four digit marking of nominal resistance value on 
resistive element side (except 2R, 3E Type) 

High power 

One rank up approval of power rating is available 
for 3E, 6E, 8E type 

Low Resistance Tolerance 

ERJ3E, 6E, 8E, 14, 12 Series ... +1% 

ERJ2ZR, 3R, GR Sei€S ccccccessecaceis #0.5%, £1% 
Approved under the ISO-9001 system 

Approved under the QS-9000 system 


@ Explanation of Part Numbers (ERJSE, 6E, 8E, 14, 12 Series) 


=) fm) (s) fe) sl Fl Gl) fel) fv 


Marking 


Product Code 


Thick Film 
Chip Resistors 


Value marking on 


12 | 1vew_| 


@ Explanation of Part Numbers (ERJ2R, 3R, 6R Series) 


GEOBOROMG 


Product Code 


Thick Film 
Chip Resistors 


H +50 ppm/°C 


Resistance Tolerance 


Tolerance 


black side (4 digit) 


Nominal Resistance Value 


The first three digits are significant figures of resistance 
and the 4th one denotes number of zeros following. 


e| TCR Marking 


i No marking (2R) 

ea +50 ppm/°C 
Marking (3R, 6R) 

+100 ppm/°C 
No marking (2R) 


E +100 ppm/°C 
Marking (3R, 6R 


Packaging Methods 


Packaging 
Std. Taped & reel 


Plastic embossed 
taped & reel 
(14, 12 only) 


Bulk case 
(3E, 6E only) 


Packaging Methods 
Packaging 
Std. Taped & reel 


X 2mm pitch T. & R. 
(2R only) 


Nominal Resistance Value 


Resistance Tolerance 


| Db | 205% | 


F : 2RK only 


The first two digits are significant figures of resistance and 
the third one denotes number of zeros following. 
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Panasonic Precision Thick Film Chip Resistors ERJ 


@ Construction @ Dimensions in mm (not to scale) 


gTermination (Inner) o7 
 f 
wei # 
: 2 | t 


F neces Termination 
(Between) 


Dimensions (mm) 


a 


“Termination (Outer) 


ERJ3EK 
ERJ6EN 
ERJ8EN 
ERJ14N 
ERJ12N 


@ Ratings 
‘ Power Rating] Maximum | MaximurQverload | Resistance | Resistance Ranges (Q)| T.C.R. | Standard Resis- 
nee at 70°C RCWV* Voltage Tolerance (%)) min. | max. | (ppm/°C)| tance Values 


10 
100 E24 
110 K 
10 


ERJ3R 1/16 W 50 V 100 | 100K E-24 
110 K 
10 
ERJ6R 1/10 W 150 V 200 V +0.5 100 | 100K E-24 
110 K 
1/16 W 
ERJ3EK 50 V 100 V +1 10 10M | +100 | E-24,96 
(1/10 W)** | sov | tov | = | 10 | 10m | 2100 


1/10 W 

—— ai wee [ee aa —— 
1/8 W 

ERJ8EN (1/4 Ww)" 200 V 400 V +1 10 2.2M +100 E-24 96 


ERJ14N 1/4 W 200 V 400 V E-24,96 
ERJ12N 1/2 W 200 V E-24,96 


* Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=v, Power Rating x Resistance Values, or max. RCWV listed 
above, whichever less. 
* %* Short-time Overload Test Voltage (SOTV) shall be determined from SOTV=2.5 x Power Rating or max. Overload Voltage listed above 
whichever less. 


~55 °C 70 °C 
Power Derating Curve 100 


For resistors operated in ambient temperatures above 
70°C, power rating shall be derated in accordance 
with the right figure. 


80 


60 


40 


Rated Load (%) 


20 


°60 -40 -20 0 20 40 60 80 100 120 140 160 180 


Ambient Temperature (°C) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
298 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Precision Thick Film Chip Resistors ERJ 


li Packaging Methods 
@ Standard Quantity 


Paper Taping Embossed Taping Bik Gace 
Type (4 mm pitch) (4 mm pitch) 


ERJ2R 10000 pes./reel(2 mm pitch) 


25000 pcs./case 
10000 pcs./case 


ERUSEK 
ERIGEN | 060 | 5000 peste! 
ERIGEN | 0.60 | 5000 pcsireel_ 
ERJIAN | 060 | 8000 pcre 
ERIN | 060 | 5000 pes itech 


@ Taping Reel @ Bulk Case 


Slider 


12 
Shutter 
foe) 
(op) 
110 


| | Se a 


@ Embossed Taping 


(mm) | 3EK,6EN, ae 
Dimensions} 8EN,14N |180.0.23 | 60 min.| 13.0*19 


@ Paper Taping Chip component 


Feeding hole Chip pocket 


oh 
ea 
Po 


Feeding hole Chip pocket 


Tye] A | B | wifi |e 
1750 
| 


(mm) 
Dimensions 


Dimensions 


[Te] A | B | 


pow PE TTT 
19008 
8.00220 3.5072. | 75% 10 4.00720 2.00%2-% 4.00#°1° { 50*810 
[SRBEN] e528 | 26005 | 


A\Cautions for Safety 
Refer common precautions (ER3 page) and individual cautions (ER10 page). 


(mm) 


Dimensions 0.64005 


0.84+9.95 
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Panasonic 


Thick Film Chip Resistors / Low Resistance Type 
Type: ERJ 


ERJ L14, L12, L1W Series 


6RQ, 8RQ, 14RQ, 12RQ, 1WRQ Series Ba 
@ Features 7 = 
@ Small size and lightweight = U6 


For PCB size reduction and lightweight products 
@ High reliability 
Metal glaze thick film resistive element and three 
layers of electrodes result in high reliability 
@ Matching with placement machine 
Bulk, taping and bulk case packagings for 
automatic placement machine 
@ Solderability 
Suitable for both reflow soldering and flow solder- 
ing 
@ Low Resistance Value 
L14, L12, LIW Series 47 mQ ~ 100 mQ 
6R, 8R, 14R, 12R, 1W Series 0.1 Q ~ 0.91 Q 
@ Approved under the |ISO-9001 system 
Approved under the QS-9000 system 


Conforming to: 
IEC 115-8, JIS C5223 


oe Explanation of Part Numbers (L14, L12, LiW Series) 


NOOOo0gug 


Product Code Res. Value Packaging Methods 

Thick Film 100 ppm/°C |Std. (50m, 100m ) Packaging 

Chip Resistors 100 ppm/?C |47m_~ 100m y | Plastic embossed 
taped & reel 


Liw 


Nominal Resistance Value 


It shows by 3 digits figure or alphabet. 


* When omitted, all the rest P/N factors shall be moved up respectively. 


@ Explanation of Part Numbers (6R, 8R, 14R, 12R, 1WR Series) 


1 4 5 6 7 8 i) 
] “| 
E eR} la) Le} lel 
mat | | = 
Chip Resistors Fa | 0229min 
Plastic embossed 


taped & reel 
(14R, 12R 1WR only) 


Nominal Resistance Value 
“R"” means the decimal point. 


* When omitted, all the rest P/N factors shall be moved up respectively. 
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Panasonic 


@ Construction i Dimensions in mm (not to scale) 


ee ? 
Protective coatin Pa 


W 
High purity siiileaeae | f Termination (Inner) 
substrate q } 
| of ! 
: | / 


2 


‘ 
= 
. 4 
; 


Dimensions (m 


a a 


m) 


Weight 
eee Termination (1000 pcs.) 


— (Between) 


ERJ14R 
ERJ12R 
ERJ1WR 
ERJL14 
ERJL12 
ERJL1W 


16g 
27g 


Resistive element j ‘Sse Termination (Outer) 
(Metal alloy) 


27g 


@ Ratings 
ee ‘Power Rating! Resistance | Resistance Range (Q) T.C.R ‘Standard Resistance 
° % Panag al dnecniecrcecmmatie dened poiaeieneeiermecceass P ° Val 
| at 70°C Tenens al) an ! ee. | (ppm/°C) ! alues 
ees ees eee” ; Sun eo an ee 
FRMOR 1 ON PUM e2ab TOY 0381 097 1) 101-091 a 2250) ek 
! +5 (Ss: 64 + 0.2 ' 1.0~9.1 Q :+200! 
a ee Oe ee ae eC Che i 
as Sais een ar OR 5 . Oe ee ae 
ERJ14R 1/4 W ! +1, +2, +5 Qos ee (ai ! E-24 
peiemiecetieie ST OT UY 82 0.1~0.91 24200 
Swen | ew | ah ee OT ome SS Oe) ieee too; | 
eee ett a | 
ERIWR § IW of at, 2,25 PG Goa b GeT ea | EeBd 
ERJL14 | 1/4W i} 4, 5 47 m | 100m +100 '  50mQ,100m2Q 
ERJLI2 | 12W !: 41,45 | 47 m ! 100m +100 '  50mQ, 100m2 
ERULIW | 1W 41,45 | 47 m : 100m +100 '  50m2,100ma 
* Rated Continuous Working Voltage (RCWV) shall be deter- 
mined from RCWV=./Power Rating x Resistance Values, or 
max. RCWV listed above, whichever less. 
re 70°C 
= 80 
%& 60 
| 
ou 40 : 
© 
© 20 . 
Power Derating Curve 0 
For resistors operated in ambient temperatures above SR A ED DM Yee Te 1 
70°C, power rating shall be derated in accordance Ambient Temperature °C) 


with the right figure. 
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Panasonic 


@ Packaging Methods 
@ Standard Quantity 


Paper Taping 
(4 mm pitch) 


@ Taping Reel 


6R, 8R ie a 
14R, mo la 60 min.| 13.02"9 ? 
12. AWL12,L1W] | 13.0819 | 15.4220 


@ Paper Taping 


Dimensions 
(mm) 


Feeding hole Chip pocket 


ORS 


[aa 
1.60" | 2.40%20 | | 2.40%20 | 
ar rans] 200" | 3800 


= ani . 


Dimensions 


(mm) 4.7520.10 


Dimensions 
(mm) 


Embossed Taping 
(4 mm pitch) 


5000 pcs./reel 
5000 pcs./reel 
3000 pcs./reel 
5000 pcs./reel 
5000 pcs./reel 
3000 pcs./reel 


@ Embossed Taping 


Feeding hole / Chip pocket 


Dimensions 
(mm) 


ee as ae 


3: 500% 
1. 7520 10 
5. 5020: 
Dimensions 14,L14 | 14,L14 | 1 Fico Fico 
(mm) wow L12 | 2.00:2% | 4.002019 | 1.5021 
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Panasonic Metal Film Chip Resistors, Rectangular Type ERA 


Metal Film Chip Resistors, 
Rectangular Type 
Type: ERA 


= =z 

@ Features 
@ Small size and lightweight 

PWB size reduction and lightweight products 
@ High reliability 

Low T.C.R & Current noise, excellent non-linearity. 
@ Matching with placement machines 

Taping packagings for automatic placement machine 
@ Solderability 

Suitable for both reflow soldering and flow soldering 
@ Approved under the ISO-9001 system 
@ Conforming to 

IEC 115-8, Jl GS225 
@ Explanation of Part Numbers 

1 2 3 4 5 6 7 8 9 10 11 


Suffix for Packaging 


Packaging 
Std. Taped & reel 


Temperature Coefficient 


Code 


Resistance Tolerance 


Product Code 
Code 


Metal Film 
Chip Resistors 


Code 


Nominal Resistance Value 


The first two digits are significant figures of resistance 
and the third one denotes number of zero following. 


Construction @ Dimensions in mm (not to scale) 


Protective coating 


Termination (Inner) we 


High purity alumina substrate 


Termination 
(Between) 


Net Weight 


_ Termination (1000 pcs.) 


Resistive element 
(Outer) 


2 1 


' : 0.20 ' 0.10 
r 
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Panasonic Metal Film Chip Resistors, Rectangular Type ERA 
tthe i gh. ct Mechta esa. staan 


Power Rating] Maximum  |Maximum Overload} Resistance | Resistance Range (2)| T.C.R 
at 70 °C RCWV* Voltage**  |Tolerance (%) _ (ppm/°C) 
max. 
330 K 


@ Ratings 


Standard 
Resistance Values 


Part No. 


E-24 


o1 
1/16 W 75 V 150 V 
33 K 
| 10 | 


min. 
33K 

36 
| 10 91 
+0.5 100 K 
owe y twee yp a0eN 1M 
100K 

( ) 


* Rated Continuous Working Voltage (RCWV) shall be determined 
from RCWV=\ Rated Power x Resistance Value, or max. RCWV 
listed above, whichever less. 

* %& Short-time Overload Test Voltage (SOTV) shall be determined from 
SOTV=2.5 x Power Rating or max. Overload Voltage listed above 


E-24 


i ~55 
whichever less. 100 
S 80h 
Power Derating Curve = 
For resistors operated in ambient temperatures above g 60 
. : 4 
70°C, power rating must be derated in accordance 3 40 
with the curve right. EB 29 
) \ 


-60 -40 -20 0 20 40 60 80 100 120 140 160 180 


Ambient Temperature (°C) 


@ Packaging Methods 
@ Standard Quantity 


ERA3Y 0.45 mm 5000 pcs./reel 
ERA6Y 5000 pes./reel 
@ Taping Reel @ Paper Taping 


Feeding hole Chip pocket 


Smene ve sens Type] A | B | wil F 
imensions imensions a 
(mm) 13,0*19 (mm) 8.0022 | 3.50#0% | 4752010 
Dimensions 

(mm) 
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Panasonic Metal Film Chip Resistors, Rectangular Type ERA 


Z\Safety Precautions 


In the case of reflow soldering, the land width must be 
smaller than the Chip Resistor width to properly con- 
trol the solder amount properly. Generally, the land 
width should be chip resistor width (W) 0.7 to 0.8 
times of the width of chip resistor. In the case of 
reflow soldering, solder amount can be adjusted, 
there or the land width should be set to 1.0 to 1.3 
times chip resistor width (W). 


Adhesive Chip Resistor 


Dimensions (mm) 


PartNo J a | 


0.7 to0.9 | 20to 2.2 | 0.8 to 1.0 
1.0to 1.4 | 3.2 to3.8 | 0.9 to 1.4 


1. Rated Power and Ambient Temperature 
Keep the rated power and ambient temperature within the specified derating curve. 

* Place and fit resistors and other heating components on board, taping into consideration of temperature rise 
due to approaching of these components with each other. 

2. External Shock 
Mechanical shock during automatic mounting or handling of board after chip being mounted may cause 
break, flaw or fall-off of paint film of resistor that may impair initial characteristics. 

Avoid nipping of resistor with hard tool (a pair of pliers or tweezers) as it may damage protective film or 
electrode of resistor and may affect resistor’s performance. 

3. Application of Pulse 
When pulse is applied to a resistor, the peak value of the pulse shall be within rated value. 

4. The resistor is neither non-combustible nor flame-retardant. 

5. When soldering with soldering iron, never touch the body of the chip resistor with a tip of the soldering iron. 
When using a soldering iron with a tip at high temperature, solder for a time as short as possible (three 
seconds or less up to 350 °C). 

6. Avoid immersion of chip resistor in solvent for a long time. Use solvent after the effect of immersion is 
confirmed. 

7. Do not use the product in dewy atmospheres. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Chip Resistor Array 


Chip Resistor Array 


Series: EXB2 
EXB3 
EXBV 
EXBS * 


@ Features 
@ High density 
2 resistors in 1.0 mmx 1.0mm size (24V, Convex Terminal) 
resistors in 1.6mm x 1.6mm size (34V, Convex Terminal) 
resistors in 1.6mm x 1.6mm size (V4V, Concave Terminal) 
( 
( 
( 


x a S 


resistors 2.0mm x 1.0mm size (28V, Convex Terminal) 
resistors in 3.2mm x 1.6mm size (38V, Convex Terminal) 
resistors in 3.2 mmx 1.6mm size (V8V, Concave Terminal) 
4 resistors in 5.08 mm x 2.2mm size (S8V, Concave Terminal) 
@ Improvement of placement efficiency 
Placement efficiency of Chip Resistor Array is two or four times of the flat type chip resistor 


RA HYD P 
= 


@ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 11 
Ex 4] [7] [2] by) LJ 

Resistance 

Tolerance 


| 
Convex terminal 


Concave terminal 
O [Jumper| 


ref 8 pins | 


Resistance Value 


Isolated| |The first two digits are 
V nae 
type significant figures of 
resistance value and 
the third one denotes 
the number of zeros 
following. Jumper is 


expressed by ROO 
Example: 222: 2.2 kQ 


Packaging Methods 
| Code [Packaging 
Embossed 
taping 
(Only S8 type) 
| V_ [Paper taping 
2mm pitch 
xX  |Tape and Reel 
(Only 24, 28 type) 


Thick Film 
Resistor Networks 


@ Construction (Example : EXBV8V) @ Schematics 
@ Isolated type 


24V, 34V, V4V 28V, 38V, V8V, S8V 


Resistive element ;— Protective coating 


2 resistors 4 resistors 


th 


High purity alumina substrate Termination 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Chip Resistor Array 


i Dimensions in mm (not to scale) 


24V V8V, S8V 


HM: ian [Tl 
tt ' ieee 


SS 
ee 
fev [acon [icone [oases [ozone foameoro| [osm 

eo | 1.60308 
Sere 


( ) Reference 


0.25%0 05 


Dimensions 
(mm) 


0.30% 
0.45205 
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Panasonic Chip Resistor Array 
PANASONIC IP Resistor Array 


@ Ratings 
Item Specifications Item ' Specifications 
eee UtC(“‘“‘S;t*SCS Se ke, Ge “Max. Rated Continuous ! Pe rie oe a 
Resistance Range : 10 Q to 1 MQ: x nae Working Voltage" a ‘sav ae ' i 00V aa 
ee ee ee ' D4V 28V,38V,34V c “45% *! D4V 2BV,38V,34V,V4V,V8V' 100 V 
mi mete epg eae Woo ew ena aennewnsenes Max. Over-load Voltage --- -- 5 --5--L t= oo =e 
Resistance Tolerance: Vg SN 1G 32% 26% a: aeaieeaee P00 
' DAV VAV 34V ‘4 terminal 
fT a ee I eh ere Temperature Characteristic Range ' +200 ppm/°C 
‘Number of Terminal av aeVVa/S8'® terminal) mera Viarace ee Setiscloil 
| 24V,V4V 34V '2 resistors 
A ee eee Operating Temperature Range ' 55 °Cto 125 °C 
Number of ReSSIOS T2aVSVVBVSBV (4 resistors (ii hie iene 
7 | 1/32 Wi element Storage Temperature Range ' 55 °Cto 125 °C 
Power Rating at 70 °C | 7 "OAV, V4V,34V,V8V,38V 1/1 6 Wiel ement ee ae Oe 
SV (1/10 W/element ___ = (A) ROOD = 24V,28V,38V,34V,VAV.VEV! 1A 
ee < ‘Rated Current 'S8V. SBA 
2 | ‘(A) ROOO : 24V,28V,38V,34V, V4V,V8V 2A 


RCWV listed above, whichever less. 

* *& Short-time Overload Test Voltage (SOTV) shall be determined from 
SOTV=2.5 x Power Rating or max. Overload Voltage listed above 
whichever less. 


Power Derating Curve 

For resistors operated in ambient temperature above 
70°C, power rating shall be derated in accordance 
with the right figure. 


Rated Load (%) 


0 
-60 -40 -20 0 20 40 60 80 100 120 140 160 180 
Ambient Temperature (°C) 


@ Packaging Methods 
@ Standard Quantity 


Type Weight/1000 pcs. Paper Taping Embossed Taping 


EXB2 24V: 1.29 28V: 2g 10000 pes./ree| = 
EXBV V4V:5g  V8V: 10g 5000 pcs./reel = 


EXB3 0.50 mm 34V:3.5g 38V: 7g 5000 pcs./reel —~ 
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Panasonic Chip Resistor Array 


@ Paper Taping Reel @ Paper Taping 


Feeding hole 


Chip pocket 


Dimensions 
(mm) 


4 7520.10 


7 


——— 


Ps 
+0.10 
V4v 
oe 200°" | 400%" | 1508" 
sar] 400° 


@ Embossed Taping 


he 
Dimensions] 24V, 28V | | 24V, 28V | Se 

180.03, 60.0 min. 13.0#1° 
24V, 2 


(mm) V4V, 34V 
V4V, 34V gz10 
| V8V, 38V | 


Dimensions 
(mm) 


0.842% 
0,64+° 05 


Na Rr 38V 
1 1.4210 

V8V, 38V 

0.64200 


@ Embossed Taping Reel 


Feeding hole Chip pocket 


Dimensions Dimensions 
wo 8 | woos om arf or ee 


Type | OW 
| Type | 


Dimensions 


Dimensions 


Ss 13.0#10 15.4#10 (mm) 1,50+010 


(mm) 


aro | =| ie 


@ Land pattern design 
Recommendable land pattern design for Network chip is as shown below figure. 


(Not to scale) 


Dimensions 
ae a ee 
| 
3.2 10 3.8 


Unit (mm) 


UMUM UU A 
PT LLL 


Haaeee 
ZITA MATA 
b c 
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Panasonic Chip Resistor Array 


Z\Safety Precautions 
1. Component Placement 
1. Take measure against mechanical stress during and after mounting so as not to damage the termination 
and protective coating. 
2. Misplacement of components on the land pattern may cause solder bridge problem. 


2. Soldering 
Precaution and recommondations are described 
below. 
(a)Soldering iron Preheating Soldering Gradual cooling 


Keep the followings: 

1. Soldering iron tip shall not touch the protective 
coating of the part. 

2. Solder as quick as possible (within 3 seconds) 
when the temperature of the soldering iron tip is 
over 280 °C. 

(b)Reflow soldering 
Recommended reflow soldering is shown right. 

3. Cleaning 
Recommended cleaning method is shown below. 


2 
Ea 
Va eee 


LET 


Temperature (°C) 


Cleaning condition 


Solvents — 
Dipping | Ultrasonic wave washing 
1 minute maxium 


lida ae 20 W/L | 
Frequency: 10to 100 kHz 


Isopropyl Alchol 


maximum 


4. If transient load (heavy load in a short time) like pulse is expected to be applied, carry out evaluation and 
confirmation test with the resistors actually mounted on your own board. 

When the load of more than rated power is applied under the load condition at steady state, it may impair 
performance and/or reliability of resistor. Never exceed the rated power. 

5. Chlorine type or other high-activity flux is not recommeded as the residue may affect performance or reliability 
of resistors. 

6. When soldering with soldering iron, never touch the body of the chip resistor with a tip of the soldering iron. 
When using a soldering iron with a tip at high temperature, solder for a time as short as possible (three 
seconds or less up to 350 °C). 

7. Avoid physical shock to the resistor and nipping of the resistor with hard tool (a pair of pliers or tweezers) as 
it may damage protective film or the body of resistor and may affect resistor’s performance. 

8. Do not use the product in dewy atmospheres. 
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Panasonic Chip Resistor Network 


Chip Resistor Networks EXBD10C 


Series: EXBD toes: 


EXBE EXBE10C 


EXBA aaa 


EXBA10P EXBA10E 


m Features 


1. High density placement for digital signal circuits 
@ Bussed 8 resistors for pull up/down circuits 
EXBD: 3.2mm x1.6mm x 0.55 mm, 0.635 mm pitch 
EXBE: 4.0mm x 2.1mm x 0.55mm, 0.8 mm pitch 
EXBA: 6.4mm x 3.1 mm x 0.55 mm, 1.27 mm pitch 
@ Available direct placing on the bus line by means of half pitch spacing without through-holes on PWB 
(“High density placing” is shown below) 
2. Superior mountability by unique concave terminal 
@ Self-alignment effect to get the adequate placement when reflow-soldering process 
@ Firm solder joint (about 2 times of stronger than the strength of convex terminal) 
3. High speed mounting by conventional placing machine 
4. Approved under the ISO-9001 system 


<High density placing> 


Pull up resistors Direct placing on the bus line 


EXBE10C EXBA10P 
Vec 


No through hole 


Bs cr asa, as an 


0.635 mm pitch 


Through holes 


m Explanation of Part Numbers 


NOOOOOUOOOOOL 


Nominal Resistance Value 


The first two digits are 
significant figures of 
resistance value and 
the third one denotes 
the number of zeros 
following. 


Circuit Configuration 


Number of 
Terminals Common Terminal Position 
C Center common circuit 
EXBD, EXBE 
Diagonal common circuit 
(Pin 5 and pin 10) 
EXBA10P 


Diagonal common circuit 
E |(Pin 1 and pin 6) 
EXBA10E 


Thick Film Chip Resistor Network Tolerance ||Requirements 
Resistor 
Network }| D_ | 3.2mmx1.6mm | 
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Panasonic Chip Resistor Network 


@ Construction 


Size: 4.0 mm x 2.1 mm x 0.55 mm (EXBE) Size: 6.4 mm x 3.1 mm x 0.55 mm 
3.2 mm x 1.6 mm x 0.55 mm (EXBD) 


Protective coating 


-—— Protective coating 


High purily alumina substrate -—_—_—. Terminals 


0.33+40.15 
90.2+0.1 “T71 ; 
<7 


EXBA10P 


Sey PT AT A 


| 0.635+0.100 
Ls 3.20+0.15 


0.40+0. 


0.2540.10 | te. 4+0:254 0.440.2,__. _9.35+0.20 


a} pet CIE: | ae Rr 
as ae 


0.40+0.15 


EXBA10E 


Ratings 
Item Specifications 
Series EXBA 
Resistance Range 47 Q to 1 MQ (E12 series) 
Resistance Tolerance +5 % 
Number of Terminals 10 terminals 
Number of Resistors 8 resistors 


Power Rating at 70 °C 1/20 W/element 1/16 W/element 


Maximum Rated Continuous 


Maximum Overload Voltage** 100 V 
T.C.R. +200 pom/°C 
Operating Temperature Range py "GC to +125.°C 


* Rated Continuous Working Voltage (RCWV) shall be determined from RCWV=./Power Rating x Resistance Value, or maximum 
RCWV listed above, whichever less. 


* + Short-time Overload Test Voltage (SOTV) shall be determined 
from SOTV=2.5 x RCWV* or Maximum Overload Voltage listed above whichever less. 


Power Derating Curve 
For resistors operated in ambient temperature above 


70°C, power rating shall be derated in accordance 
with the right figure. 


Rated Load (%) 


0) 
-60 -40 -20 0 20 40 60 80 100120140 160180 
Ambient Temperature (°C) 
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Panasonic Chip Resistor Network 


lM Recommended Land Pattern (mm) 


Pitch 0.635 mm 


popular 
pattern 


4.3 to 4.7 


3.1 to 3.5 


© 
N 
2 
o 
Ni 


Pitch 0.635 mm---Through-hole less 


EXBA10P EXBA10E 


Il fh : 1.27 0.635 0.21.27 0.635 
2.6 to 2.8 ~~ pp Sy ES 


For 3.6 to 4.2 : : 1 HA 
high 
density “65 
pattern* af 
: 00.6 : 


| 
0.4t 


* At designing high density land pattern, examine further the reliability of isolation among the lines and adopt the 
chip resistor networks. 


li Packaging Methods 


Pari Number Standard Quantity Syie 


EXBD 5000 pcs./reel Paper Taping 
EXBE 0.55 mm+0.10 mm | 
4000 pcs./reel Embossed Taping 


i Taping Dimensions 
@ Embossed Taping Reel @ Embossed Taping 


Feeding hole Chip pocket 


ee alata a 
eee 


Dimengions| EXBE | | EXBE | 0 ; 
(mm) EXBA 180.035 60.0 min 


+0.30) +0.10 +0.20 
anes se] 1 


A. 00° 10 2.0079 10 1.507%" 0,25 +0.05 1.10+9:20 ; 
| EXBA | 
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(mm) 


Dimensions 


+1.0 
(mm) 15.4 
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Panasonic Chip Resistor Network 


@ Paper Taping Reel @ Paper Taping 


Feeding hole Chip pocket 


Dimensions 
(mm) 


Dimensions 


+1.0 
(mm) 11.4 


A\Cautions for Safety 
1.Soldering 
Recommendation for soldering method is noted below. 


@ Reflow Soldering 
Precaution and recommendations are described below. 
@ Please inquire of us when you use the different conditions. 
@ Please measure a temperature of terminations and study solderability every type of the board, before 


actual use. The limit of resistance to 


reflow soldering heat 


Preheating ae 


_ Main heating 


ising 
temperature(I) 


Temperature of termination 


i ei ee Ma 50 60 
Time of above 200 °C (s) 


Rising temperature | | The normal to Preheating temperature 30s to 60s 
Preheating 140°C to 160°C 60s to 120 
Rising temperature || | Preheating to 200 °C 20s to 40 
Main heating (cf. The limits of resistance to reflow soldering heat) 
Gradual cooling 200 °C to 100°C 1°C/s to 4°C/s 
(Reflow soldering shall be within two times.) 


@ Flow soldering 
Regarding flow soldering of EXBA series — we can not recommended flow soldering of Chip Resistor 
Networks:EXBD/EXBE, because solder bridging may occur due to the narrow 0.635 mm/0.8 mm pitch of the EXBE 
series. 
@ |ron soldering 
1. Solder at 280° C max. and 3 seconds max. with the soldering iron tip. 
2. The soldering iron tip shall not touch the protective coating of the part. 
@ Use rosin type flux. Do not use high-activity flux (the chlorine content is 0.2wt% or more). 
@ Allow enough preheating so that the difference of soldering temperature and temperature of surface of the 
partis 100° Cor less. This temperature difference shall be kept in rapid cooling by immersion into solvent. 
@® Greater amount of solder results in more mechanical stress to the part resulting in cracked and impaired characteristics. 
Avoid excessive amount of solder. 
2. Cleaning 
@ Residual flux after board washing may cause solder migration. Carefully check the status of board washing.Study type 
and amount of flux to be used when no washing is made. Study type of water-soluble flux and cleaning agent and drying 
condition when water washing is made. Confirm they will not cause any trouble. 
3. Others 
@ Take necessary precautions to avoid any abnormal stress caused by bend of board. 
@ Do not use the product in dewy atmospheres. 
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Panasonic Fixed Resistors Chip Resistor Appendix 


Standard for Nominal Resistance Value, Resistance Tolerance and Color Code 


@ Basis Standard 

IEC Publication 62: Marking codes for resistors and capacitors. 

IEC Publication 63: Preferred number series for resistors and capacitors. 
JIS C 0801: Color Code for Electronic Parts. 

JIS C 0802: Color Code for Fixed Resistors for Electronic Equipment. 


@ Nominal Standard Resistance Values 
Nominal standard resistance values are decided by following of each series. 
For reference, each series starts with unity, and successive values are related by a multiplying factor, as follows. 


rounded to three significant figures. 


E-6 VISA | ay ard & vercemt val _ 
— two significant figures. 

E-24 1 101.10 
79 » 1a ; 

E-96 +1% 9%) 40= 1.02 n percent series values are 


E-192 +0.5%, +0.25 %, +0.1 % 192 40=1.01 


Note: Nominal standard resistance values of resistance tolerance for +0.25 % type and +0.1 % type is series E-192. 


li The standard how to express the nominal resistance value on to the Matsushita part number. 

The nominal resistance value expressed in ohms is identified by a three digit number for +5 %, 10% and 20 % 
or a four digit number for +2 % and less tolerance units. 

The last digit specifies the number of zeroes to follow. 

The letter “R” shall be used as the decimal point for less than 10 ohm as shown in the following examples. 


For tolerances of +5 %, +10% and +20% For tolerances of +2 % or less 

Nominal Resistance Code Value in ohms Nominal Resistance Code Value in ohms 
R562 0.562 
5R62 5.62 
56R2 56.2 
1000 100 
2711 2.71k 
1002 10k 
oT to 271k 
1004 1M 
2715 27.1M 
1006 100 M 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


315 


Panasonic Fixed Resistors Chip Resistor Appendix 


@ The standard how to express the resistance tolerance on to the Matsushita part number 
The resistance tolerance is identified by a single letter in accordance with the following table and the code 
shall be usually placed just before the nominal resistance in the following examples. 


Tolerance 


Tolerance Code Examples 


A1001: 1000 2+0.05 % 
B1001: 1000 2+0.10 % 
C1001: 1000 2+0.25 % 
D1001: 1000 2+0.5 % 

F1001: 1000 2+1% 
G1001: 1000 Q+2% 
J101: =100 Q+5 % 

K101: 100 Q2+10 % 
100 +20 % 


Z2ACONOOD > 


@ Color code indication for nominal resistance value and tolerance 
Fixed resistors whose nominal resistance value and tolerance are indicated by color code which follow the 
standard below. 


Color code 


Color First digit Second digit Third digit Multiplier Resistard tollerance 
Code 


Black a ee ee ee ee ee 


Brown F 

Red G 

Orange pT to PO 

Yellow 4 —_j—_4__} __4_7_10000_f_ 

Green pHs} sf sf ton009 tf 0.6 D 

Blue a ae a C 

Purple a ee a ae B 

Gra ee: ee A 

White a ee ee: 

Gold a eee J 

Silver eee eee K 

No color eee Eee M 

SS 1) 0 oO 
=={E/ca = 
Color code of 5 color bands Color code of 4 color bands 

When nominal standard resistance value follows E-48 se- When nominal standard resistance value follows E-6 series, 
ries, 96 series or 192 series, color code of the resistors are 12 series or 24 series, color code of the resistors are indi- 
indicated by five color bands. Example below is 154 kQ. cated by four color bands. Example below is 15 kQ. 
Example 1 Example 2 


1st Color | 2nd Color | 3rd Color 5th Color 1st Color 2nd Color 3rd Color 4th Color 
Green “a Orange Brown Green Orange Gorld 
(5) (1000) + (1) (5) (1000) (+5 %) 
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Panasonic Fixed Resistors 


@ Nominal Standard Resistance Values 


E6 E192 


100 | 100 | 100 sa aa 100 
101 

102 

104 

105 105 

106 

107 

109 

110 | 110 | 110 


114 
113 
114 
115 | 115 | 115 
117 

118 | 118 


120 | 120 120 
121 | 121 | 121 
123 
124 | 124 
126 
127 | 127 | 127 
129 
130 130 | 130 
132 
133 | 1383 | 133 
135 
137 | 137 
138 
140 | 140 | 140 
142 
143 
145 
147 | 147 | 147 
149 
150 | 150 


143 
150 150 
152 
154 154 
156 
158 
160 160 
162 162 
164 
165 
167 
169 169 
172 
174 
176 
178 | 178 | 178 
180 | 180 180 
182 
184 
187 187 
189 
191 
193 
196 | 196 | 196 
198 
200 


4 
=" 
ww 


200 
203 

205 205 
208 

210 
213 


E6 


| | 215 215 
220 _ 220 
eal 


270 | 270 


330 | 330 


390 


330 


390 


430 


243 


249 | 249 


NO NO 
— on) 


301 | 301 


332 | 332 


348 
365 
ns 
383 
402 
Ci 
422 


E192 
215 
218 
221 


291 


301 


312 
316 


Chip Resistor Appendix 


E6 E192 
| =| 464 | 464 | 464 
470 | 470 | 470 470 


475 

481 

487 487 

493 

499 

505 

510 | 511 511 
517 

523 | 523 

530 


536 536 
542 

549 
556 


560 | 562 562 
569 
576 
583 
590 590 
597 
604 | 604 
612 
620 | 619 | 619 | 619 
626 
634 | 634 
642 
649 
657 
680 680 


fo) (op) 
o>) = 
on oO 


665 
673 
681 |_ 681 

690 
698 |_ 698 

706 
715 |_ 715 

723 
732 |_732 
741 


750 |_750 

759 

768 |_ 768 

777 

787 |_ 787 

796 

806 | 806 

816 
825 
835 
845 
856 
866 
876 
887 
898 
909 
920 
931 
942 
953 
965 
976 
988 


rt 
ii 
: 


i<e) ice) (oe) ©o © jee) 
Oo Ww ee) D £ NO 
ee) — N Oo) oO on 


cx 
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Panasonic 


Applications 


cm , 
Part Number Absorp- Automatic 
High | Power | tion | LOW | Fuse | Filter | Sensor |Placement 

Degital |Analogous|"equency) Supply | ofsurge | Noise 


EZANCISCINF | O | | | oe 325-329 


EZANP a Sn a Sn = 


x |O] | |o} | | Jo} |e! : 
excewiont | O | [| | TE OT | 


* 
See Internet or individual factory catalogs fro detailed specifications 
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Panasonic 


Combination (EMI Filters & Networks) 


Quick Guide 
mg 
TEXCCL | 2.25, 45, 115 r —- | Embossed taping 1000 pes, 2000 pes | 37~ 126 
Chip Bead Cores EXCML | Z:39() | SC - __—s| Embossed taping 4000 pes 
EXC3B__| Z: 220, 600, 1000 | ~=~=-- ___| Embossed taping 4000 pcs 
LPF: 15 ~ 1000MHz 1000pes 
Chip EMI Filters EXCCET | C: 22pF ~ 0.01mF LC T type filter 92.5 
(50VDC) Embossed taping 
FEZANC | C: 22, 47, 100, 220, 470pF | 52.0 | 
U C: 22, 47, 100pF 17.0 
Mount Type 
C: 22, 47, 100, 220, 470, | 3 capacitors and 4000pcs 
Chip Feed Through Capacitor Array} EZANF 1000pF » GND lines piibacund taning 
. ; . C common terminal, | 4000pcs 
R: 22, 47, 100, 220, 470 
. tA ' ' ee 4000pcs 
hio RC N k EZAST 1000W 4 RC circuit 17.0 
inn nats zat C: 22, 47, 100pF _ tia in 
Impedance: 20 ~ 160(_ ) 1000 ~ 2000pcs * 
EMI Bead Cores EXCEL | (at 100MHz) P= Radial axial taping Tee ~ BEG 


Lead Type 


LPF: 25 ~ 1000MHz 
EXCEMT | C: 22pF ~ 0.01mF 
EXCCMT | (16, 50VDC) 


LC T type filter 2000pcs Radial taping 291.0 


EMI Clear Filters 


Chip Bead Cores os ra ; For noise filter of = = 
digital equipment — acta 

Chip EMI Filters For noise filter of 
. digital equipment 


Chip 3-Terminal Capacitor Array For noise filter of ee 
digital equipment anor 
Surface 
Mount Type GND GND 
Chip Feed Through Capacitor Array feesei For noise filter of 
digital equipment 
GND GND 
Chip Capacitor Networks For noise filter of 
digital equipment 
Chip RC Networks For noise filter of 
digital equipment 
ee mY 
EMI Bead Cores For noise filter of = 
digital equipment 
Lead Type 
x 
EMI Filters For noise filter of 
EMI Clear Filters digital equipment 
* 


Please refer to Internet or individual facory catalog for detail specification. 
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Panasonic 


Chip Bead Core 


Type: EXCCL 
EXCML 
EXC3B 


@ Features 

@ Effective noise suppression for Power line and high 
speed signal line. 

@ Easy pattern layout on PC Board without joining the 
ground pattern. 

@ Available for flow soldering and re-flow soldering. 


Type: EXCCL, EXCML 

@ Low DC Resistance 4 mil ohm typical: Rated current 
4 ampere for Power line (type EXCML) 

@ Low impedance: the wave-form correction for high 
speed signal line noise 


Type: EXC3BB 

@ High impedance for high speed signal line noise 

@ To increase attenuation by raising the R component 
steeply from around 50 MHz. 


M@ Recommended Applications 

@ Digital equipment such as Personal Computers, Word 
Processors, Printer, HDD, PCC, CD-ROM, DVD-ROM 

@ Digital audio and Video equipment such as VCR, 
DVC, CD Player, DVD Player. 

@ Power supply equipment such as AC adapter, and 
Switching power supply 

@ Electronic automotive equipment such as Engine 
controls, Panels and Audio systems. 

@ Electric musical instrument, and other digital devices 

@ Above equipment for Power line and High speed 
signal line. 


@ Ratings 
| annum | meee Rated Current DC Resistance 
Type Part Number 
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Panasonic 


lM Type: EXCCL @ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 
=) {x} le} fe} le} is) 2] ) [e}] &) G) CO] 
Product Code Type Part Name Size Form Suffix 


3225 3.2x2.5x1.6 
3216 3.2x1.6x1.6 


@ Construction HM Dimensions in mm (not to scale) 


4523 3225 
L | 4540.4 | 3.240.3 | 3.2+0.3 
W | 3.240.3 | 2.540.3 | 1.64+0.3 


H | 1.840.2 | 1.640.3 | 1.6+0.3 
A | 0.540.2 | 0.540.3 | 0.5+0.3 


Ferrite core 


Termination 


M@ Type: EXCML @ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 
©} [x] [ec] [m} [ej [2] [o] ja} [3] [9] [0] [yl 
Product Code Type Part Kind Size Material Nominal Impedance Form 


The first two digits are 
significant figure of 
impedance value and the 
third one denotes the 
number of zero following 


: . Multilayer 


@ Construction Hi Dimensions in mm (not to scale) 


Embossed Taping 


20x1.2x0.9 


Ferrite core 


Conductor Termination 


@ Type: EXC3BB @ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 ) 10 11 12 
le] x} [e} [3] 8} (8) [2] 2) 2 te) LI 
Product Code Size Type Part Kind Nominal Impedance = Form Suffix 


The first two digits are 
significant figure of 
impedance value and the 


Embossed Tapinc 


Multilayer 
Chip type 


1.6x0.8x0.8 


High frequency 
Noise Filter High attenuation 
for Small signal 


@ Construction M@ Dimensions in mm (not to scale) 


third one denotes the 
number of zero following 


0.840.15 


0.8+0.15 


Inner Conductor 
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Panasonic Chip EMI Filters 


Chip EMI Filters 
Type: EXCCET 


Features 
Rated current is 2A max. 


Eight capacitance ranges depending 
on noise frequency 

Suitable for narrow pitch insertion 
Suitable for thin design 

Approved under the ISO-9001 system 


Recommended Applications 


Digital equipment such as Personal Computers, 

Word Processors, Printers, HDD, PPC, and 

Commu-nication equipment 

@ Digital audio and Video equipment 

@ Power supply equipment such as AC adapter and 
Switching power supply 

@ Electronic automotive equipment such as Engine 

controls, Panels, and Audio systems 


@ Electric musical instrument, and other 
digital devices 


M Explanation of Part Numbers 


1 2 3 +4 5 6 FF 8 9 10 
PH POOEMHAae yy 


Product Code Type Circuit Nominal Suffix for Packaging 
Capacitance Value 
L-C Network Chip type T-circuit es ol oo 
significant figures of 


EMI filter 


capacitance value and the 
third one denotes the number 
of zeros following. 


@ Construction 


Ferrite core 


30) 0.540.2 | 
4,5+0.4 a! 


“~ Adhesive 


N\ 


Chip capacitor Termination 
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Panasonic Chip EMI Filters 


@ Ratings 


25 dB Attenuate|15 dB Attenuate 
Frequency Frequency 
(MHz) (MHz) 


| +20 | YB | 2 | S50max. | 800 to 1000 | 600 to 1000 
| #20 | YB | 2 | 50max.| 450to 550 | 350 to 1000 
| #20 | YB | 2 | 50max.| 300to 450 | 200 to 900 
| #20 | YB | 2 |[50max.| 200to 300 | 80to 700 
| #20 | YB | 2 | 50max.| 100to 220 | 50to 700 
ae 
| #20 | YB | 2 
| #20 | YB | 2 


* 
Part No. Voltage |Capacitance Vase 


EXCCET220U| 50 | 22 
EXCCET470U| 50 | 47 
EXCCETI01U| 50 | 100 
EXCCET271U| 50 | 270 
EXCCET471U| 50 | 470 
EXCCET102U| 50 | 1000 _| 30 to_700 
EXCCET222U -—$0_| 2200 15 to_700 


EXCCET103U| 50 | 10000 15 to 120 5 to 700 


* Please inquire to us about the particular capacitance value, on a range of 22 to 10000 pF. 
*«k Characteristics YB: Maximum capacitance is +10 % over the temperature range of —25 to +85 °C in reference to +20 °C. 


@ Attenuation Characteristics (Reference Data) 


Measurement Circuit 


Attenuation(dB) 


50Q 
Sample 


10M 
Frequency (Hz) 


i Packaging Methods 
@ Standard Quantity 


92.5 mg/pcs. 


Feeding hole 4 GNIp pisenet 


Dimensions Dimensions 102 +02 40.2 40.05 0.10 40.1 
Pee ; 


Dimensions 
(mm) 


Dimensions 
(mm) 


\ 
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Panasonic Chip EMI Filters 


m Recommended Land Pattern Dimensions in mm (not to scale) 


@ For Single Mounting @ For High Density Mounting 


Resist Copper foil 


Resist 


M Soldering Conditions 


Precaution and recommendations are 

described below. 

@ Please inquire of us when you use 
the different conditions. 


The limit of resistance to 
reflow soldering heat 


Rising Preheating 
temperature] | 


Gradual 
cooling 


- = — 
Rising Main heating 
temperature] 


@ Please measure a temperature of 
terminations and study solderability 
every type of the board, before 
actual use. 


Temperature of termination(°C) 


Oo 10 20 30 40 50 60 


ae AY Time of above 200 °C (s) 


<Repair with hand soldering> 


Rising temperature | 


The normal to Preheating temperature 


@ Allow enough preheating with a blast 30 to 60s 


of hot air or similar method. Use a Preheating 140 to 160°C 60 to 120s 
soldering iron with tip tem-perature Rising temperature Il | Preheating to 200°C 20 to 40s 


280°C or less. Solder for 10 seconds Main heating 


(cf. The limit of resistance to reflow soldering heat) 
orless for each termination. 


200 to 100°C 


(Reflow soldering shall be within two times.) 


Gradual cooling 


@ Never touch this product with a tip of 
the soldering iron. 


A\ Safety Precautions 
. Do not use flow soldering. 
. Flux: Use rosin type or non-halogen type flux. 
. Cleaning agent: Use alcohol type. Inquire for other type of cleaning agent. 


1 
2 
3 
4. Exessive mechanical stress may damage the components. Take care in handling. 
5. Avoid application of static electricity to the filter. 

6 


. The filter is deteriorated in the circuit where surge or other abnormal voltage is apt to occur. Study 
operationof the circuit. 


7. Store under temperature —5 to +40°C and relative humidity 40 to 60%. Avoid rapid changes of 
temperatureand humidity. 


8. Use the components within one year after the date of inspection for shipment. 


9. This catalog shows the quality and performance of a unit component. For quality assurance, 
exchange the specification with us. Before adoption, be sure to evaluate and verify the product 
mounting it in your product. 


SA PLOT LS SE LIE SE RE PE ALES A EE SP EE PSD TE, LEED RE NAL! ABNER LE PAB SOF IRL TENS ST SOY EE ES FS ETT, 
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' Chip 3-Terminal Capacitor Array 
Panasonic Chip Feed Through Capacitor Array 


Chip3-TerminalCapacitorArray | Chip Feed Through Capacitor Array 
Series: EZANC Series: EZANF 


Pezes 


Series: EZASC 


GND GND 


GND -—|-—|—H4 GND 


GND GND 


@ Features 

1. Suitable for EMI suppression filtering 

@ The low residual inductance at high frequency range provide effective reduction of noise 

@ Equivalent noise reduction to the EMI filters with low cost design 

@ Chip Feed Through Capacitor Array with earthing terminal between capacitor elements reduces cross talk 
noise between signal lines and is suitable for high frequency noise protection 

2. Compact design for high density PWB assembly 

@ Chip 3-Terminal Capacitor Array EZANC : 6.4mmx3.1 mm x0.75mm, 1.27 mm pitch 

EZASC : 4.0mmx 2.1mm x0.65 mm, 0.8 mm pitch 

Chip Feed Through Capacitor Array EZANF: 6.4mmx3.1mmx0.65mm, 1.27 mm pitch 

@ Flat and square packages suitable for high speed automatic placement machine 

3. Superior mountability with concave terminals 

@ Firm solder joint (2 times of convex terminal) 

@ Self-aligment of placement at reflow process 

4. Approved under the |ISO-9001 system 


<Effect of high density placing, PWB space saving> Digital cordless phone 
(4 line mounting) 


RF Circuit 
(EZA SC) 


“oO 0-0 O-? 
Digital Control Circuit 


3-Terminal Capacitors or EMI Filters EZASC: 0.8 mm pitch Prevent high frequency harmonic 
noise to RF circuits 


EZANC: 1.27 mm pitch 


M@ Recommended Applications 

@ Digital equipment such as Personal computers, Printers, HDD, PCMCIA cards, PDA and Word processors 
@ Communication equipment, Digital cordless phones, Automobile phones, GSM, PHS, DECT 

@ Digital audio and Video equipment 

@ Electric musical instruments, and digital devices 
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- Chip 3-Terminal Capacitor Array 
Panasonic Chip Feed Through Capacitor Array 


@ Explanation of Part Number 
1 2 3 4 5 6 7 8 9 10 11 
£) Zz al IN fe] (+) fo] fy) iw LY 
Product Code Dimensions and Temperature Capacitance Value Capacitance Suffix for Special 
Circuit Configuration Characteristics Tolerance Requirement 


Thick Film Noise 
Suppression and 
Filtering 

Components 


+20 %/-55 % 
(-25°C to +85 °C) 


The first two digits are significant 
figures of capacitance value, 
and the third one denotes the 
number of zero following 

ex. 101-3100 pF 


+20 % 
+30 % ; 


6.4mm 
Four 3-Terminal 
4.0mm_ | Capacitors 


6.4mm _ | Three Feed Through 
NF , 
x3.1mm | Capacitors 


@ Construction @ Circuit Configuration 


Alumina substrate Protective coating 


*GND terminal Fr Ws *GND terminal 


~ ft Et 
nee 


Terminals 


*Ground terminals of Chip 
Feed Through Capacitor Array 


are different positions. 3 


GND GND 


Dimensions in mm (not to scale) 


PALA 
0.10 | 


0.56#0.20 0.75010 
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50 % in the case of 22 pF 


Chip 3-Terminal Capacitor Array 


Panasonic Chip Feed Through Capacitor Array 
@ Ratings 


Specification 


Item Chip 3-Terminal Capacitor Array Chip Feed Through 
Capacitor Array 


EZANC EZASC EZANF 


Capacitance Values 22 pF, 47 pF, 100 pF, 22 pF, 47 pF, 100 pF, 
(25°C, 1kHz*, 1 Vrms) 220 pF, 470 pF 22 pF.A7pF100 pF | 590 oF.470 pF,1000 pF 


Capacitance Tolerance +20 % (55% in the case of 22 pF) 
Temperature Characteristic E Characteristic: +20 %/-55 % (-25 °C to +85 °C) 
Dissipation Factor Less than 2.0 % (25 °C, 1 KHz*, 1 Vrms) 

Rated Voltage 25 V 

Rated Current ** 300 mA 
Resistance *** Less than 1.0 Q 

Operating Temperature Range —25 °C to +85 °C 


* In measuring at 1 MHz, Capacitance Value and Dissipation Factor are different. 
* Rated Current between Input terminal and Output terminal. 
*k>k Resistance value between Input terminal and Output terminal. 


@ Attenuation Characteristics 


Measurement Circuit Measurement Circuit 


2000 pF 
MN74HCO4 MN74HCO4 


fo] 


fo?) 
oO 


4 


Electric field intensity (dByV) . 


Attenuation (dB) 


|| | lot doidadaokachLoslaLaso| |” #*4anl oso Lack Lace what 
PLT TEU TTT | aa ae 
G 3G 


100M 1 
Frequency (Hz) 


Equivalent to EMI filter 


i Packaging Method 


Weight Standard Quantity 
0 Tn 
0.65mi 4000 pcs./reel 
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Embossed Taping 


327 


- Chip 3-Terminal Capacitor Array 
Panasonic Chip Feed Through Capacitor Array 


@ Taping Dimensions 
@ Taping Reel @ Embossed Taping 


Chip pocket 
, Feeding hole / si 


EZASC | EZASC 

Dimensions |2.50*°.2° | 4.40#°20 12.0020: 5 5040-10] 4. 75t0.20) 4 OO+t0-10 
EZANC/NF | EZANC/NF 
3.50222 | 6.80202 


EZASC 
(mm) Fe 
1. Fe 20 


Chip 3-Terminal Capacitor Array Chip Feed Through Capacitor Array 
(EZANC/EZASC) (EZANF) 


V/// Solder resist 


ParNumbe| a [5 |e | @ [ e | # | @ 
Tezasc [isioi4| o4 [atoas[oawos| o8 [29.aa| sansa) 
Tezanr [eow22[oswoelssose) — | 16 [aswsal — | 


(mm) 
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. Chip 3-Terminal Capacitor Array 
Panasonic Chip Feed Through Capacitor Array 


A\ Safety Precautions 
1 Soldering 
Recommendation for soldering method is noted below. 


@ Reflow Soldering 
Precaution and recommendations are described below. 
@ Please inquire of us if you plan to use different conditions. 
@ Please measure temperature of terminations and study solderability every type of board, before 
actual use. 


The limit of resistance to 
reflow soldering heat 


pe) 
on 
oO 


Rising Preheating 
temperature] 


) 

ine) 
a 
oO 


Gradual 
cooling 


ine) 
w 
oO 


Rising Main heating 
temperature] 


Temperature (°C 


Cc 
2 
iss 
& 

= 

= 

2 
re) 

oO 

Ss 
= 

o 

fo) 

Qa 

‘= 

® 
ke 


ine) 
—_ 
oO 


NO 
oO 
oO 


O 10 20 30 40 50 £460 
Time of above 200 °C (s) 


Rising temperature |_| ThenormaltoPreheatingtemperature 30s to 60s 
Preheating 140°C to 160°C 60s to 120s 
Rising temperature Il | Preheating to 200°C 20s to 40s 


Main heating (cf. The limits of resistance to reflow soldering heat) 


Gradual cooling 200°C to 100°C 1°C/s to 4°C/s 


(Reflow soldering shall be within two times.) 


Time 


@ Flow Soldering 
We can not recommend flow soldering to Chip 3-Terminal Capacitor Array: EZASC, because solder bridging 
might occur as a result of the narrow 0.8mm pitch of EZASC. Please inquire about EZANC/EZANF. 


@ |ron soldering 
1. Solder at 280°C max. and 3 seconds max. with the soldering iron tip. 
2. The soldering iron tip shall not touch the protective coating of the part. 


@ Use rosin type flux. Do not use high-activity flux (the chlorine content is 0.2 wt% or more). 


@ Allow enough preheating so that the difference of soldering temperature and temperature of surface of 
the part is 100°C or less. 


@ Greater amount of solder gives more mechanical stress to the part resulting in crack of impaired 
characteristics. Avoid excessive amount of solder. 


2.Cleaning 
@ Residual flux after board washing may cause solder migration. Carefully check the status of board washing. 
Study type and amount of flux to be used when no washing is made. Study type of water-soluble flux, cleaning 
agent, and drying condition when water washing is made. Confirm they will not cause any trouble. 


3.Others 
@ |ake necessary precautions to avoid any abnormal stress caused by bending of board. 
@ Do not use the product in atmosphere with condensation. 


@ Peculiar characteristic of dielectric materials of high dielectric constant may reduce static 
capacitance by a few percent relative to that at shipment. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Chip Capacitor Network 


Chip Capacitor Network 


Series: EZANP | 
~ HHH ~ 
@ Features 


@ Chip Capacitor Network, exclusively developed by Panasonic thick film technology. 
Bussed 8 capacitors in one package (6.4mm x3.1 mm x 0.75 mm, 1.27 mm pitch), halfpitch(0.635 mm) 
spacing for high density automatic placing 

@ Superior noise reduction by use of ground terminals, easy patterning (less though hole) 
for layout 

@ Superior mountability with concave terminal (firm solder joint (2 times that of convex terminal), 
self-alignment of placement at reflow soldering) 


@ Approved under the ISO-9001 system 


<Effect of high density placing, PWB space saving> 


> 


No Through Hole 


ee 
; 


ss ee 

VO; [T{ Tr, Jjl/0 
Math oe 
Mins “am 


e 


REEEERE! 0.635 mm 


Conventional Chip Capacitors Chip Capacitor Network EZANP 


WM Recommended Applications 

@ Digital equipment such as Personal Computers, Word Processors, Printers, HDD, PPC, and PDA 

@ Digital audio and Video equipment such as CD, MD, DAT, Digital camera, Digital video and Digital TV 
@ Communication equipment, Cordless phones, Automobile phones, GSM, PHS, DECT 

@ Electric musical instruments, and digital devices 


@ Explanation of Part Number 


1 2 3 4 5 6 ri 8 9 10 11 
P| [0] [| 
Product Code Dimensions and Temperature Capacitance Value Capacitance —_ Suffix for Special 
Circuit Configuration Characteristics Tolerance Requirement 


mm : Capacitors, $20 % 
I ) 
oa Wika rorinaiwes +33 ¢ in the case of 22 pF 


Thick Film Noise 
Suppression and 
Filtering Components 


The first two digits are 
significant figures of 
Capacitance value, and 


+20 %/-55 % 
(-25 °C to +85 °C) 
the third one denotes the 


number of zeroes fellow. 
ex. 1014£100 pF 
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Panasonic Chip Capacitor Network 


i Construction i Dimensions in mm (not to scale) 


Alumina substrate Protective coating 


GND terminal 


Terminals 


@ Circuit Configuration 


Dimensions 
(mm) 


ieterete 
Dimensions 0.56*.2o 9.4402 | 9. Qt02 | O.3t02 14. 2740.10 
(mm) 


@ Ratings 
ltem Specification 

Capacitance Values 22, 0F, 47 OF, 100 pF, 220 pF (25 °C, 1 KHz*, 1 Vrms) 
Capacitance Tolerance +20 % (“55., in the case of 22 pF) 
Temperature Characteristic E Characteristic: +20 %/-55 % (-25 °C to +85 °C) 
Dissipation Factor Less than 2.0 % (25°C, 1 kHz*, 1 Vrms) 
Rated Voltage 250 V 
Operating Temperature Range -25 °C to +85 °C 


*In measuring at 1 MHz, Capacitance Value and Dissipation Factor are different. 


@ Attenuation Characteristics 


EE ELT LE Measurement Circuit 
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Panasonic Chip Capacitor Network 


Weight Standard Quantity 


@ Embossed Taping Reel @ Embossed Taping 


@ Packaging Method 


Part Number 


Embossed Taping 


EDIE 
i ce a 


| : Land pattern 


Dimensions 


Dimensions 
(mm) 


(TS Ba a De Se a SU FS LT ELS ES Re OEY AS LE LTE SR TEE LA a TE ITS, 
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Panasonic Chip Capacitor Network 


A, Safety Precautions 
1 Soldering 
Recommendation for soldering method is noted below. 


@ Reflow Soldering 
Precaution and recommendations are described below. 
@ Please inquire of us if you plan to use different conditions. 
@ Please measure temperature of terminations and study solderability every type of board, before 
actual use. 


The limit of resistance to 
reflow soldering heat 


Rising Preheating 
temperature] 
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Gradual 
cooling 


Rising Main heating 
temperature] 


Temperature (°C) 
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0 10 20 30 40 50 £460 
Time of above 200 °C (s) 


Rising temperature | | ThenormaltoPreheatingtemperature 30s to 60s 
Preheating 140°C to 160°C 60s to 120s 
Rising temperature Il | Preheating to 200°C 20s to 40s 


Main heating (cf. The limits of resistance to reflow soldering heat) 
Gradual cooling 200°C to 100°C 1°C/s to 4°C/s 


(Reflow soldering shall be within two times.) 


Time 


@ Please inquire about flow solding 
@ Iron soldering 
1. Solder at 280°C max. and 3 seconds max. with the soldering iron tip. 
2. The soldering iron tip shall not touch the protective coating of the part. 
@ Use rosin type flux. Do not use high-activity flux (the chlorine content is 0.2 wt% or more). 


@ Allow enough preheating so that the difference of soldering temperature and temperature of surface of 
the part is 100°C or less. 


@ Greater amount of solder gives more mechanical stress to the part resulting in crack of impaired 
characteristics. Avoid excessive amount of solder. 


2.Cleaning 
@ Residual flux after board washing may cause solder migration. Carefully check the status of board washing. 
Study type and amount of flux to be used when no washing is made. Study type of water-soluble flux, cleaning 
agent, and drying condition when water washing is made. Confirm they will not cause any trouble. 


3.Others 
@ |ake necessary precautions to avoid any abnormal stress caused by bending of board. 
@ Do not use the product in atmosphere with condensation. 


@ Peculiar characteristic of dielectric materials of high dielectric constant may reduce static 
capacitance by a few percent relative to that at shipment. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Chip RC Network 


Chip RC Network 
Series: EZAST 


GND GND 


@ Features 

1. Smallest SMD R/C network 

@ 4 popular noise reduction circuits made from damping resistors and bypass capacitors in a small chip 
(4.0 mm x 2.1 mm x 0.65 mm, 0.8 mm pitch) 

@ Smaller occupied space than discrete 0402 (1.0 mmx 0.5mm) chips 
70 % of 0402 (1.0mmx0.5mm) chips placing area, 45 % of 0804 (1.6mm x0.8mm) chips placing area 

2. Superior mountability with concave terminal 

@ Firm solder joint(2 times of convex terminal) 

@ Self-alignment of placement at reflow soldering 


<Effect of high density placing, PWB space saving> 


Damping Resistors and Bypass Capacitors AC Terminator 
a | 
° . © 
I/O on | f 
rhe 
bias 
Discrete Chips Chip RC Network Discrete Chips Chip RC Network 


M@ Recommended Applications 

@ Digital equipment such as Personal computers, Printers, HDD, PCMCIA cards, PDA and Word processors 
@ Communication equipment, Digital cordless phones, Automobile phones, GSM, PHS, DECT 

@ Digital audio and Video equipment 

@ Electric musical instruments, and digital devices 


@ Explanation of Part Number 
1 2 3 4 5 6 ij 8 fe) 10 11 12 
=) iz} jal is} [rt [s} [3] [al fa) A) Ls} CL] 
Common Code Dimension and R/C Standerd Combination Design Resistance Suffix for Special 
Circuit Configuration Configuration Tolerance Requirement 


ST 4.0mm Chip RC Resistance Value Capacitance Value 
x2.1mm_ | Networks Configuration Configuration 
22 pF 


Thick Film Noise 
Suppression and 
Filtering 
Components 
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Panasonic Chip RC Network 


li Construction @ Dimensions in mm(not to scale) 


Alumina substrate 


Protective coat 


J J 


dig Sue See 2 
$R1 $R2 SRB SRA 


+c} 


oa 08 To 
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R1=R2=R3=R4 
C1=C2=C3=C4 


@ Ratings 
Item Specification 

22 Q, 47 Q, 100 Q, 220 Q, 4702, 1kQ 
Li Temperature Cofficient of Resistor (T.C.R.) +200 ppm/°C 
é Tre W707 

22 pF, 47 pF, 100 pF(25 °C, 1 kHz*?, 1 Vrms) 
8 E Characteristic: +20 %/-55 %(-25°C to +85 °C) 
rs Less than 3.0%(25 °C, 1kHz*®, 1 Vrms) 


Operating Temperature Range -25 °C to +85 °C 


* 1 For resistors operated in ambient temperature above 70 °C, rated power shall be derated.(“Power Derating Curve” 
is shown bellow) 

** 2 Rated Voltage for resistor shall be determined from VRated PowerxResistance Value, or Max. Rated Continuous 
Working Voltage whichever less. 

* 3 In measuring at 1 MHz, Capacitance and Dissipation Factor are different. 


Power Derating Curve 

For resistors operated in ambient temperatures above 
70°C, power rating shall be derated in accordance 
with the figure right. 


Rated Load (%) 


0 


Ambient Temperature (°C) 
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Panasonic Chip RC Network 


@ Attenuation Characteristics 


Measurement Circuit 
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100 M 
Frequency (Hz) 


4000 pes./ree 


@ Taping Dimensions 
@ Taping Reel @ Embossed Taping 


@ Packaging Method 


Part Number 


Embossed Taping 


Chip pocket 
, Feeding hole / ee 
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li Recommended Land Pattern Design 


Yj Solder resist 


{Land pattern 


Dimensions 


Dimensions 
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Panasonic Chip RC Network 


A\Safety Precautions 
1. Soldering 
Recommendation for soldering method is noted below. 


@ Reflow Soldering 
Precaution and recommendations are described below. 
@ Please contact us if you plan to use different conditions. 
@ Please measure temperature of terminations and study solderability of every type of board before 
actual use. 


The limit of resistance to 
reflow soldering heat 


S 250 

Oo 

= Rising Preheating 

E | temperature] _ 240 

£ ‘ Gradual . 

cs) cooling e 230 
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. Rising Main heating = 220 

2 temperature] 5 
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0) 10 20 30 40 50 £460 
Time of above 200 °C (s) 


Rising temperature | | The normal to Preheating temperature | 30 s to 60s (*) This product has circuits 
Preheating 140 °C to 160°C 60 sto 120s on both sides. Do not 

ms ; use adhesives, because 
Rising temperature Il} Preheating to 200 °C 20s to 40s we are afraid that char- 
Main heating cf. The limits of resistance to reflow soldering heat acteristics is impaired by 


, adhesives. 
Gradual cooling 200 °C to 100 °C 1°C/s to 4 °C/s 


(Reflow soldering shall be within two times.) 


Time 


@ Flow Soldering 
We can not recommend flow soldering of Chip RC Networks: EZAST, because solder bridging may occur as a result 
of the narrow 0.8mm pitch. 

@ Iron soldering 
@ Solder at 280 °C max. and 3 seconds max. with the soldering iron tip. 
@) The soldering iron tip shall not touch the protective coating of the part. 

@ Use rosin type flux. Do not use high-activity flux(the chlorine content is 0.2 wt% or more). 

@ Allow enough preheating so that the difference between the soldering temperature and temperature of surface of the 
part is 100°C or less. 

@ More amount of solder gives more mechanical stress to the part resulting in crack of impaired characteris- 
tics. Avoid excessive amount of solder. 

2. Cleaning 

@ Residual flux after board washing may cause solder migration. Carefully check the status of board washing. 
Study type and amount of flux to be used when no washing is made. Study type of water-soluble flux and 
cleaning agent and drying condition when water washing is made. Confirm they will not cause any trouble. 

3. Others 

@ Take necessary precautions to avoid any abnormal stress caused by bend of board. 

@ Do not use the product in dewy atmosphere. 

@ Peculiar characteristic of dielectric materials of high dielectric constant may reduce static capacitance by a 
few percents relative to that at shipment. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Potentiometer Checklist before Inquiry 


Products Type/Series Part Numbers Page 


[ApplicationNotes 840 
10mm Dia.Thumb-wheel Driving Rotary Potentiometers EVUTU 341-343 


Rotary 9mm Square Rotary Potentiometers with Insulated Shaft EVUE, EVUF 344-347 
Sincere 12mm Square Rotary Potentiometers EVJ01/02, EVJC/Y 348-352 
18mm _ Square High Rotational Torque Potentiometers/Encoders EWCX, EVQW 353-356 


Common Specifications for Rotary Potentiometers 
Minimum Quantity/Packing Unit 357 


Application Notes 358 


its | : | 359-361 
Eneoders 11mm Square Thin-type Encoders (with Push-on Switch) EVQB 


14mm Square Encoders EVQV 362-364 


Edge Drive Jog Encoders EVQWK 365-366 
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Panasonic Potentiometer Checklist before Inquiry 


When you specify Potentiomters, please consider using our standard products for better price and delivery. 
Please inform of the following items before ordering. 


Checklist 


Item Information (Requirements) 


Inquiry purpose New use, Modification, Others ( ) 


C-2 | Modification Previous supplier 
| Conventional part No.| Coneerionel par Ne, No. 
Purpose 


C-3 | Application [Equipment 
Indoor/Outdoor use, Stationary/Portable set, High humidity, SO,, NaC! 


( °C) to ( °C) 


5 General use, Edge drive, Low torque, Trimmer 
E | C-4 | Adjustment Manual, Automatic 
O Top, Bottom, Vertical, Horizontal 
Plus/Minus screw slot, Hexagonal driver, Knob (Shape; ) 
Mounting Manual, Automatic 
Panasert (Model: ), Other mounter (Maker/Model: / ), Parts feeder 
C-6 | Soldering Manual soldering, Flow soldering, Reflow soldering 
concen Temp. ( °C), Time ( s), Dipping times( ) 
Washing Machine, Soaking, Applied solvent ( ) 
Et |Flectical | tout Volume, Tone, Barance, Circuit regulation, Others ( ) 
application |Stereotone use _| tone use General tone, High-cut tone, Bass, Treble 
E-2 | Conditions AC, DC 
Max. operating power ( W), Operating voltage ( V) 
Sg Small current use, Applying current ( mA) 
3 (__Q)/ £20 %, 30%, Others (+ %) 
3 A, B, C, D, G, BH, 15A, 1B, 15C, 10A, 4B, H, Others ( ) 
E-5 | Tracking Range ( dB) to ( dB) 
= error #(____dB) 
Necessary, Unnecessary / 40 %, 50 %, 60 %, Others ( ) 
|Otherrequirements == 
M-1 | Shape | = s«@Rotary =——sidTsS sire Slide 
Size 016, 614, 12, 10, |, inner C14, 13,2 |100 mm, 60mm, 45mm, 
Con- | Number of units ingle, ‘apiteec, ‘stall gan, 1-shaft 4 gang, 2-shaft 2 gang, 2-shaft 3 gang, 2-shaft 4 gang, sais oa Others ( ) 
struction Horizontal type (Shaft is parallel to PWB), Vertical type (Shaft is vertical to PWB) 
M-2 | Shaft/Lever Shape [Rotary | F type (flat), S type (slotted), P type (18 teeth serrations) 
Standard slide Type C, Type X, Type U 
Slide potentiometer Type C, Type S, Type D 
| Open frame type (MK-II) | Open frame type (MK-II) type (MK-II) Type C, Type T, Type W 
M-3 | Mounting Type sd Bushing, Soldering, Screw mounting, Others ( ) 
S Screw dia.: M6, M7, M9, M10, 3/8” Screw pitch: 0.75 mm, 1mm, 32NEF 
s (Type with bushing) Bushing length: 5mm, 7 mm, 10mm, 15mm, 17.5 mm, 20mm, 22.5 mm, 
8 25 mm, 27.5 mm, 30 mm, 32.5 mm, 35 mm, 37 mm, 39 mm, 42.5 mm 
= M-4 | Terminals Type Solder lug, PWB 
he Length from mounting surface: ( mm), Layout pattern: ( ) 
Additional functions 
M-5 | Switch Rotary, Pull-Push, Push-ON, Others ( ) 
SPST, SPDT, DPST, DPDT 
Voltage: ( V), Current: ( A), Inrush current: ( A) 
Solder lug, PWB (Height from PWB to shaft center: mm) 
lial 6 | Detent(s 1 point, 11 points, 41 points, Others ( points) 
Midpoint, at 180°, at 200 °, Others (at °) 
: 
O 
Notes: 


1. When you specify custom types (custom-made), new tooling and jigs, and/or equipment may be required. It will be necessary to confirm your 
estimates of quantity and development schedule as accurately as possible. 
2. Please inform us if you designate your own part number. 


* Previous notations for potentiometer shape -“Stand-up type” (Shaft is parallel to PWB.) and “Lay-down type” (Shaft is vertical to PWB.) - 
have been changed in this edition to “Horizontal type” or “Side-adjust type” (Shaft or knob is parallel to PWB.) and “Vertical type” or 
“Top-adjust type” (Shaft or knob is vertical to PWB.). 
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Panasonic 


Rotary Potentiometers 


/\ Application Notes 


When using our Rotary Potentiometers, please observe 
the following items (“prohibited items”) and be cautious 
of the following in order to prevent dangerous accidents 
and deterioration of performance. 


1. Prohibited items and notes in design stage 

1. Use within the ratings. 
The Power Rating or Maximum Voltage varies with 
the size and type of a product. Also, the Power 
Rating must be reduced according to a Power 
Derating Curve. When a potentiometer is used with 
a current of less than a few micro-amperes, the 
influence of contact resistance increases because of 
the circuit configuration. Check the potentiometer in 
actual operating conditions. 

2. Migration 
Some potentiometers cannot be used with dc voltage. 
If a potentiometer is to be used with dc voltage, 
specify this when ordering, or check the availability 
referring to the “Product Specifications for 
information.” 

3. Anodization 
When a potentiometer is Q~ YY 
used with dc_ voltage 
under conditions of high 
humidity, the terminal at O 
the side of the wiper (terminal 2) must be a positive 
electrode, as shown in the figure at right. 

4. Soldering conditions 
When performing solder dipping, check the soldering 
conditions according to the “Product Specifications 
for Information,” because the conditions vary with 


polycarbonate material with any chemicals to be 
used. 


. Potentiometers with a push lock type switch 


Handle the potentiometer with the shaft locked. If a 
lateral pressure above 0.4N-m (4 kg-cm) is applied 
to the shaft when it is unlocked, the shaft may be 
bent. 


. Storage conditions 


Do not store the potentiometers under high 
temperatures and/or high humidity, or in a location 
where corrosive gas may be generated. Store the 
potentiometers at room temperature and room humidity 
in a packed condition. Use them within a maximum of 
6 months. Check the date of manufacture on the 
package box and apply the “first-in-first-out” rule. 

lf unpacked potentiometers must be stored as inventory, 
store them in a polyethylene bag to keep out air. 


. Prohibited items on fire and smoking 
. Absolutely avoid use of a potentiometer beyond its 


rated range because doing so may cause a fire. 

lf misuse or abnormal use may result in conditions 
in which the potentiometer is used out of its rated 
range, take proper measures such as current 
interruption using a protective circuit. 


. The grade of nonflammability for resin used in 


potentiometers is “94HB,” which is based on UL94 
Standards (flammability test for plastic materials). 
Prohibit use in a location where a spreading fire 
may be generated or prepare against a spreading 
fire. 


4. For use in equipment for which safety requested 


the product. 

Do not wash a potentiometer after solder dipping 
because flux may invade the potentiometer, resulting 
in contact failure. Avoid use of jumper cables near 
the potentiometers because flux may attach to 
them. 


5. Shaft rotation wobble 
If the shaft is long, the rotation wobble increases 
in proportion to its length. To secure the quality of 
a set, we recommend use of types with a 
bushing. 

6. Operating temperature conditions 
Tactile feeling in operation is given serious 
consideration, and rotation torque increases under 
low temperatures (below -10 °C) depending on the 
product. If a potentiometer is expected to be used 
under low temperatures, specify this in advance. 

2. Prohibited items and notes on handling 

1. Terminal clinch 
Bending and unbending of terminals after mounting 
to a PWB must be one cycle or less. More than one 
bending/unbending cycle may result in damage. 

2. Stress on the terminals 
Do not apply excessive stress to terminals during 
handling. Set soldering conditions with consideration 
given to stress on the terminals. 

3. Chemical resistance 


Polycarbonate is used for the shaft in the potentiometers 
with a insulated shaft. Check the reactivity of the 


Although care is taken to ensure potentiometer 
quality, inferior characteristics, short circuits, open 
Circuits are some problems that might be generated. To 
design a set which places maximum 
emphasis on safety, review the affect of any single 
fault of a potentiometer in advance and 


perform virtually fail-safe design to ensure maximum 

safety by: 

1. preparing a protective circuit or a protective 
device to improve system safety, and 

2. preparing a redundant circuit to improve system 
safety so that the single fault of a potentiometer does 
not cause a dangerous situation. 


For notes on use, the following sources were referenced: 


A technical report EIAJ RCR-2191 “Guideline of 
notabilia for potentiometers for use in electronic 
equipment” issued by the Electronic Industries 
Association of Japan (Issued in July 1994) 


Refer to this Technical Report for additional details. 


5.For actual use, be sure to refer to “Product 


Specifications for Information.” 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


10mm Dia. Thumb-wheel Driving 
Rotary Potentiometers 


Series: EVUTU 


A low profile potentiometer with a thumb-wheel suited 
for downsizing electronic equipment 


@ Features 

@ Extremely low profile (1.8 mm in height) by our new 
technology (film resistive element) 

@ Reflow soldering applicable 

@ Custom designed thumb-wheels available 


@ Recommended Applications 

@ Radios, Headphone cassette tape players, Micro- 
cassette tape recorders 

@ LCD screen TV's, VTR's 

@ Contrast control of LCD for Word processors 


@ Major Specifications 


Mechanical 
Shaft Stopper Strength 


Rotation Life 


@ Circuit Diagram 


@ Terminal Layout 


M@A®  ®& 
RP) 0®@ 

R1 #) #2) (43 
R2 #® & 


Taper A, B, D 


Taper C 


Bette pete 
Power Rating 


Rotary Potentiometers/EVUTU 


5 to 250 kQ, +380 % 
A, B, G, DB 
0.02 W (Taper B), 0.01 W (Others) 
100 mV max. 
27045 ° 
0.5 to 10 mN-m (5 to 100 gf:cm) 
60 mN-m (600 gf:cm) min. 
10000 cycles min. 


Taper A, B, D 


aa 
(#3) 
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Panasonic Rotary Potentiometers/EVUTU 


M@ Dimensions in mm (not to scale) 
@ Standard type 


Japan 


EVUTU7B05 


| Mounting surface 


90 teeth serrations 
or’ 
\ I, 


Japan At full CCW position 
EVUTU8B17 


Mounting surface 


90 teeth serrations 
a “ll 


White hot stamped 
numbers of 0 to 10 by 27° step 


Japan 


EVUTU6B14 


60 teeth serrations 


Japan 


EVUTUSB12 


| Mounting surface 


At full CCW position 


Gils | 


White hot stamped numbers of 0, 2, 4, 6 and 8 
by 54° step 
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Panasonic Rotary Potentiometers/EVUTU 


@ Dimensions in mm (not to scale) 
@ Reflow soldering type 


Japan Mounting surface 


EVUTUHBO7 


90 teeth serrations 
< Oy 
© 


MOTO OTT 
J 


Japan At full CCW position | Mounting surface 
EVUTUDBO6 


White hot stamped 
numbers of 0 to 10 by 27° step 


Mounting surface 


Japan 


EVUTUAB16 60 teeth serrations 


———— 
( 


Japan 


EVUTUJBO9 


White hot stamped numbers of 0, 2, 4,6 and 8 
by 54° step 
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Panasonic 


Rotary Potentiometers/EVU 


9mm Square Rotary Potentiometers 
with Insulated Shaft (Single/Block Type) 


Series: EVU 


M@ Features 

@ Multi-gang block can be provided upon request 

@ DC voltage applicable 

@ Rigid rectangular shape suited for automatic insertion 


HM Recommended Applications 

@ Audio equipment 

@ Video equipment 

@ Electronic musical instruments, Audio mixers 


@ Product Chart (Single type) 


Single type without bushing 


Single type with sleeve 


Japan 
Malaysia 


aeiavi Midpoint 


@ Dimensions in mm (not to scale) 
@ Single Type without Bushing 


HOriZOntal, SMAD-i1 oo... ccccccecececeeeeeeeeeeeeeeeeeeseeeeeeeeeeees 


Japan 
Malaysia 


without midpoint detent: EVUE2A 


pietandenumniderss54177cossasnntmetamenens tse with midpoint detent: EVUESA 


Japan 
Malaysia 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
View from mounting side 


without midpoint detent: EVUF2A 


seeipwvesineicai4a99 vicarmencoautorenasts12993 with midpoint detent: EVUF3A 


111.6 


TIT 
#1 #2 #3 


#1 #2 #3 


+0.1 
5.00+0.05 3-91.10 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
View from mounting side 


@ Shaft Trims and Dimensions in mm for Type without Bushing (Drawings are at full CCW position.) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Rotary Potentiometers/EVU 


@ Single Type with Sleeve without midpoint detent: EVUE2K 
Horizontal, Snap-in, Mounting Height H=10MM Lu... cccccccsccscsescsescsesesssesesesesesvsesestesscsteveteseeeverneterens with midpoint detent: EVUESK 


is 


8.20+0.05 


+ 


2.2" 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
View from mounting side 


without midpoint detent: EVUF2K 
WOE SAM UE A0 existe s eye sncntensebgunisa hs exis naneictmnessaitva aia satninmebicvnaesa smnieesinadeban sia udeinte deco nlnicrta isin with midpoint detent: EVUF3K 


nm 

> 

rep) 
+ 
oO 


7.00+0.05 


5.00#0.05 | | 
Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
View from mounting side 


without midpoint detent: EVUF2L 
Ie et 1 ti acs becseeorsnsenandsciewnenmnetemeninbesenieaitmnnienand xan cusacomrnidntnensatdansedeaaeiaiesa sarnetesonrmana sand with midpoint detent: EVUF3L 


10.60+0.05 
: ee 


|_7.00+0.05 


——_——_——— 


0-9. ry a 
#1 #2 #3 3-91.17" 
6.002005; | ~~ 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
View from mounting side 


@ Shaft Trims and Dimensions in mm for Types with Bushing or Sleeve (Drawings are at full CCW position.) 
Type F (Flat) 


|) 
Zz 
Lad 
k | 7 f | 42 }4t2 
Mounting surface\, \ M9 P=0.75, 


Note: When you have special requirements other than the above, consult our salesmen. 
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Panasonic Rotary Potentiometers/EVU 


@ Single Type with Sleeve without midpoint detent: EVUE2K 
Porizorital, SHaO-ihi, WMOUrEIAG FBIGAT A= 10 TAN ices ss wines stssnwra nessa tvnieie tn sanseh ancien a haninenstsinia tain th honda with midpoint detent: EVUE3K 


00+0.05 


5 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
View from mounting side 


without midpoint detent: EVUF2K 


with midpoint detent: EVUF3K 


10.60+0.05 


=2-|- -8- 


So 
“ow + od 
ail #1 #2 is 3-91.1°9" 


5.00+0.05 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
View from mounting side 


without midpoint detent: EVUF2L 
TENSEI, Sst PSII sven vhs lsd nehonc one Sadish nla Gopiotsbin ss anil eonaol gg ata huis ntbeade bic with midpoint detent: EVUF3L 


10.60+0.05 


7.00+0.05 


3-91.175'" 


5.00+0.05 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
View from mounting side 


@ Shaft Trims and Dimensions in mm for Types with Bushing or Sleeve (Drawings are at full CCW position.) 
Type F (Flat 


) 
5 |17.5]21.5 


+ 1 


Note: When you have special requirements other than the above, consult our salesmen. 


\ 
Mounting surface\ M9 P=0.75 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
346 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Rotary Potentiometers/EVU 


@ Major Specifications 


1. Mechanical Specifications 


Item — DP | poms geansocye) Type with bushing (Single) Type with sleeve (Single) 


Rotation Angle 
Rotation Torque 

Shaft Stopper Strength 
Shaft wobble 


Shaft Pull/Push Strength 


Nut Tightening Torque 


2. Electrical Specifications 


Nominal Total Resistance 
Power Rating 


Voltage Rating 


Taper 
Residual Resistance 


Insulation Resistance 
Dielectric Withstanding Voltage 
Noise Level 


300+5 


1 to8 mN-m (10 to 80 gf-cm) (after rotation started) 
300 mN-m (3 kgf-cm) 
@Shaft bend and shaft wobble shall be 


300+5 * 300+5 * 
1 to 20 mN:m (10 to 200 gf:cm) (after rotation started} 1 to 20 mN-m (10 to 200 gf-cm) (after rotation started) 


300 mN-m (3 kgf:cm) 300 mN-m (3 kgf:cm) 


@Shaft bend and shaft wobble shallbe  |@Shaft bend and shaft wobble shall be 


L 
0.7 x D> (mm) max. (for one side) 


L 
0.5 x zn (mm) max. (for one side) 


L 
0.8 x a (mm) max. (for one side) 


When moment of When moment of When moment of 
25 mN-m (0.25 kg-cm) 50 mN-m (0.5 kg-cm) 50 mN-m (0.5 kg-cm) 
is applied. is applied. is applied. 


@L=Distance between mounting/@L=Distance between mounting|@L=Distance between mounting 


surface and measuring point surface and measurin gpoint surface and measuring point 


Push strength 


Pull strength 
100 N(10 kgf)min. 100 N(10 kgf) min. 


Push strength | Pull strength 
100 N(10 kgf)min. , 100 N(10 kgf) min. 
1N-m (10kgf-cm) max. 


Push strength 7 Pull strength 
100 N (10 kgf) min. 100 N (10 kgf) min. 


1kQ to 1 MQ, 300 Q to 2 MQ for taper B (Tolerance +20 %) 
0.05 W (0 to 50 °C) . 
Power Derating Curve 
For potentiometers operated in ambient 
temperatures above 50 °C, Power Rating 
shall be derated in accordance with 
the figure at right. 


Rated Load(%) _, 


0 20 40 
Ambient Temperature(°C) 


E=\VP-R but E < 50 (20 V max. for DC) 
E=Voltage Rating (V) 
P=Power Rating (W) 
R=Nominal Total Resistance (Q) 
A, B,C,D,G 


R<50kQ 
50 kQ< Rs 1MQ 100 Q max. 
1MQ<RsS2MQ 200 Q max. 


Semistandarg| “EDS | BCG A.D C 
Renner” | ei T2&T3 T2&T3 T1&T2 


50 QO max. 


Standard 


Rs 2k0 20.2 max. 
2kQ<RS50kKQ] === 2Qmax. | 25 Q max. 
50 kQ < R$ 250 kQ 25 Q max. 50 Q max. 

R>250k4 100Qmax. 100 Q max. 


50 MQ min. at 250 VDC 
250 VAC for 1 minute 


100 mV max. 
Apply 20 VDC (When Voltage Rating < 20 V, use the rated voltage.) 
Rotate shaft at 30 r/min. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Rotary Potentiometers/EVJ 


12mm Square Single Rotary Potentiometers with Insulated Shaft 


@ Dimensions in mm (not to scale) 


without midpoint detent: EVJO1A 
sidecientine tegicd-uey-2514 tenes ubamertatnanairaiennedeniayes iid tveevsssaaegenceasttag athe tovecoosiess with midpoint detent: EVJO1K 


‘a 
BE) 4-01.0 3/7 @ - 


OO, Dummy 
Recommended PWB piercing plan 


0 a Ye rly} (Pitch tolerance: +0.1) 


| as 
13 View from mounting side 


Ht 
=I 
i 


Ny 


Note: Midpoint detent and midpoint tap available 
without midpoint detent: EVJO1B 
© HSC, Wt USAC, + ecisneancawsvinssvases indeed sndunamnicccmiveniyrs'ysiavesnecacanteimalmantnansveraveereceetonitcestomns with midpoint detent: EVJO1D 


Mounting 
surface 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
View from mounting side 


without midpoint detent: EVJO2A 
VETERE GIONS ehicis carcecdanancoeccncicisimutsnihuebuveataanseiatassiediadabnabnesdacix iorneowniectseiusiiriineiac with midpoint detent: EVJO2H 


Dummy 


/ +01 
4-01.0 “5 
| ee 


Recommended PWB prercing plan 
(Pitch tolerance: +0.1) 
View from mountirg side 


without midpoint detent: EVJO2B 
with midpoint detent: EVJO2K 


11.040.1 


ae 


M@@ |Olos+o.1 nat sal | 
et nae Recommended PWB piercing plan 
: (Pitch tolerance: +0.1) 
View from mounting side 


253518 
© Dummy 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Rotary Potentiometers/EVJ 


12 mm Square Two-in-One Potentiometers 


@ Dimensions in mm (not to scale) 
for Volume: EVJCOO 
for Tone: EVJC30(without detent) 
©: FOPZONTAL, WTC BAUS FIG sescicsrocees 141 scircenpinovsnrn xs reaniontssiga’ (a unmadeone ive vs momniieiowrsh's> uaieumetaalas ya wemianmainaaanse cen EVJC31(with detent) 


_ 14.241.0 


Recommended PWB piercing plan 
(Pitch tolerance +0.1) 
View from mounting side 


for Volume: EVJC20 
for Tone: EVJC50(without detent) 
EVJC51(with detent) 


@ * 
7 Mounting surface 


Recommended PWB piercing plan 
(Pitch tolerance +0.1) 
View from mounting side 


for Volume: EVJC25 
for Tone: EVJC55(without detent) 
TAU, PU I erssiiacss oon escent cen iionivonsncsasie nin beds saints ip lame ATA sielea ieee tibia eC EVJC56 (with detent) 


Recommended PWB piercing pian 
(Pitch tolerance +0.1) 
View from mounting side 


for Volume: EVJYOO 
for Tone: EVJY80(without detent) 
Sra, EE BUSTS: cnccarcersteenesaxtins's sctcemienawsina cemmmnensdsea hein s cesmndano ves ser teeninnendes tier rmmaianesim uence EVJY81(with detent) 


13.8+1.0 


Recommended PWB piercing plan 
(Pitch tolerance +0.1) 
View from mounting side 
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Panasonic Rotary Potentiometers/EVJ 


for Volume: EVJY10 
for Tone: EVJY90(without detent) 
eal BY BU areccnmcess x21 ssesenneiaiinaosredsedsnostadwiakcaompin set bnvivantoesiiarhiwhianiadseatcnsshinensmadeeeg iiss SORE EVJY91(with detent) 


11.0+0.1 


Recommended PWB piercing plan 
/ (Pitch tolerance: +0. 1) 
Mounting surface / View from mounting side 


for Volume: EVJY15 
for Tone: EVJY95(without detent) 
sa sin peeing reminmmeemnpmosag yeu eott iy ree uaminmemenudeanseyie70s8 op? bipladenaiities seaceahciei ur ysrcem-auaeecnceseesoeioed EVJY96 (with detent) 


6-90.8°5 | 


“t _gooeod 
| 2x5=10 | 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
View from mounting side 
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Panasonic 


Rotary Potentiometers/EVJ 


@ Major Specifications 
1. Mechanical Specifications 


Applications 


Rotation Angle 

Rotation Torque 

Shaft Stopper Strength 

Shaft Pull/Push Strength 

Shaft inclination 

(Measured at the top of the shaft) 
Bushing-Nut Tightening Torque 


2. Electrical Specifications 


Nominal Total Resistance 
Taper 
Power Rating 


Voltage Rating 


Residual Resistance 


Max. Attenuation 
(for volume control, taper A, B, D) 


Tracking 


Insulation Resistance 
Dielectric Withstanding Voltage 
Noise Level 


3. Durability 


12 mm square single 12 mm square Two-in-One 


300+5 ° 
2 to 20 MN-m (20 to 200 gf-cm) 
0.5 N-m (5 kgf:cm) min. 
80 N (8 kgf) min 


0.35 mm max. 


1 N-m (10 kgf-cm) max. 


5 to 500 kQ (Tolerance +20 %) 
A,B,C,D,G A, B, C, D, G, BH 


0.05 W (0 to 50°C) ~ Power Derating Curve 


For potentiometers operated in ambient 
temperatures above 50°C, Power 
Rating shall be derated in accordance 
with the figure at right. 


Ambient Temperature(°C) 
E=VP-R but Es 50 VAC/12 VDC 
E=Voltage Rating (V) 
P=Power Rating (W) 
R=Nominal Total Resistance (Q) 


For general purpose (tone) For volume control 
Nominal 
Total 

Resistance 


5 kQ <Rs50 kQ 


to 3 
20 Q max. 
20 Q max. 
50 Q max. 


25 Q max. 

50 kK < Rs 250 koe 50 max. 

250 kQ < RS 500kQ 
Spec. for tone shall be applied to single type. 


For volume control within 
3 dB at —40 to 0 dB 
For Tone control within 
3 dB at midpoint 
100 MQ min. at 250 VDC 
300 VAC for 1 minute 
47 mV max. 
Apply 20 VDC (When Voltage Rating < 20 V, use the rated voltage.) 
Rotate shaft at 30 r/min. 


Nominal total resistance 
5kQsR< 10 kQ 
10 kQs R< 50 kQ 
50 kQs R< 100 kQ 
100 kQsR 


Insertion loss 


0.1 dB max. 


Rotation Life | 15000 cycles min. 


Note: No direct current should be applied. 


"SE ASI RS i aR Ti ER BA as ALG RAL TN SD ES In EE BRE DA ALE TINE NNN TIE TEE LEER SE SCANT) 
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Panasonic Rotary Potentiometers/EVJ 


@ Circuit Diagram and PWB Piercing Plan 


Volume control without tap With tap Tone control 
12 mm 
Single 
Relation of 


mounting holes 
and terminals I3 IIs 
lzO——+ —O Iz 
12mm 
Two-in- 
One I I 
‘-—--— 
le li lh Te Is Is Ie Ii Is Te Ts Is 


Notes: 

1. |=Resistor 1, ll=Resistor 2 

2. Relation of mounting holes and terminals. Refer to each piercing plan for dimensions. 
3. View from mounted part side. 

4. D is for dummy terminal. 

5. See page EV59 on Shaft Trims and Dimensions. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


18mm Square High Rotational Torque 
Potentiometers and Encoders 


typo: EWCX (Potentiometers) 
typ: EVQW (Encoders) 


A rotary potentiometer and an encoder used for control 
unit of car air conditioners 


@ Features 

@ Flexible set design available such as for the light-pipe 
due to compact and low profile (_J18 mmx8 mmbH) 

@ Output accuracy of +3 % assurable through highly 
precise printing pattern engineering (for potentiometers) 

@ Both of potentiometers and encoders available in the 
same shape and dimensions 


@ Recommended Applications 

@ Function switching/adjusting for control panels of Car air 
conditioners 

@ Signal input for Monitors, Audio visual equipment 


@ Major Specifications 


Rotary Potentiometers/Encoders EWCX/EVQW 


Type Vertical type, with or without bushing 


Rotation Torque 
Detent Pitch 


Rotation Angle 


Mechanical 


Power Rating 
Potentiometer | Nominal Total Resistance 
No. of Potentiometers 


| 
Electrical Encoder g 


@ Dimensions in mm (not to scale) 


Mounting surface 


Non-effective thread 1 max. 


o3 | 


Circuit Diagram 


20 to 100 mN&(200 to 1000 gf-cm) 
10 to 30 ° 
Potentiometer: 280 ° 
Encoder: 360 ° (Endless) 

0.05 W 
5 to 100 kQ 
Single, Dual 
5 mA 10 VDC 


Absolute 5 bit (Custom design of 6 bit max. available) 


Recommended PWB piercing plan (Pitch tolerance: +0.1) 
View from mounting side 
PWB thickness t=1.6 
+ + + Pot.case attaching part 
2-17.4 §4 lS 
oe | — 


7 


2-5.1+0.3 | 
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Panasonic 


Rotary Potentiometers 


Common Specifications for Rotary Potentiometers 


@ Electrical Specifications 
1. Taper 


Measuring Method 


Out-put Voltage between 
Terminal 1 & 2 


Operating Voltage between 


Terminal 1 & 3 


Out-put Voltage between 
Terminal 2 & 3 
x100(%) Se 100(%) 
Operating Voltage between 


Terminal 1 & 3 


Effective Rotation Angle 


ee 
refs | wwe = 
Miniature Potentiometer 
ee 
Pape fees | 
a ae = 
refs | wenn 7 
14 mm Dia. 
(120 ° rotation angle) 
owe - 
9mm Square 
12 mm Square 
14 mm Square 15C C 10 to 25 
16 mm Dia. 
18 mm Square wr Es or 16 
(300 * rotation angle) 
Linear taper 


Notes: 
1. * Angle from terminal 3 side. 
2. (  )is per JIS (Japanese Industrial Standard). 


Unless otherwise 


specified, we consider it at 50 % rotation, however, upon request 


above JIS can be applied. 
3. [ ] is only reference value. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Rotary Potentiometers 


@® Standard Taper (Value in ( ) is EIAJ.) 


(All of singles and tandems except volume control) 
A (15), B (1B), D, G (4B) 


TIA 
046 
ff 
Af 


pe D (10A) 
_—— an 


10 20 30 40 50 60 70 80 90100 100 90 80 70 60 50 40 30 20 10 O 
term. 1 term. 3 term. 1 term. 3 
Effective rotation angle(%)——- -— Effective rotation angle(%) 


x100 (%) 
x100 (%) 


Operating voltage between terminal 1&3 
Output voltage between terminal 2&3 
Operating voltage between terminal 1&3 


Output voltage between terminal 1&2 


4 With tap A (15AM), B (1BM), D With tap C (15CM) 
100 


x100 (%) 


Output voltage between terminal 1&2 
Operating voltage between terminal 1&3 


Output voltage between terminal 2&3 


0 30 40 50 60 70 80 90 100 100 90 80 70 60 50 40 30 20 10 0 
term. 3 term. 1 term. 3 


Effective rotation angle(%)——> +— Effective rotation angle(%) 


(Tandem volume control) 


(For volume control) (Tap 5, for volume) 


100 


x100 (%) 
x100 (%) 


Output voltage between terminal 1&2 
Operating voltage between terminal 1&3 
Operating voltage between terminal 1&3 


Output voltage between terminal 1&2 


20 40 50 60 80 100 
term. 3 
Effective rotation angle (%) —~ Effective rotation angle (%) —~ 


(Tap 4 & 6, for volume control) (For balance control) 


100 (%) 
100 (%) 


Output voltage between terminal 1&2 
Output voltage between terminal 1&3 
Output voltage between terminal 1&2 
Output voltage between terminal 1&3 


20 40 50 60 80 100 80 100 


term. 1 term. 3 term. 1 term. 3 
Effective rotation angle (%) —~ Effective rotation angle (%) —- 


* 16mm dia. type has the tap position at 40 % point in the B (3BM) 
Taper of the Tap 5, for volume. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Rotary Potentiometers 


2. Tracking 

The tracking shall be calculated as follows. 

Tracking (dB)=20 log (VR./VR;) 

Where: 

VR,=Voltage between terminal 1 & 2 of 
section R;, 

VR,=Voltage between terminal 1 & 2 of 
section R, 

Test voltage between terminal 1 & 3 

shall be 2 to 5 V (1000+200 Hz). 


VR2 VR1 


In case of a potentiometer with a tap, the measurement 
should be made by connecting a fixed resistor 
between tap terminal and terminal 1. Unless otherwise 
specified, tolerance of the fixed resistor shall be 
+10%. If your requirements differ, inform us of your 
specifications. 


Mechanical Specifications 

1. Shaft Angle 

Shaft angle against mounting surface shall be 90 °. 
Shaft bend and shaft wobble shall be axL/30 (mm) max. 
when moment M is applied to the measuring point of shaft. 


Where: 

a= Constant Value as shown below 

L= Distance between mounting surface and measuring 
point on the shaft 

M=0.1 N-m (1 kgf-cm) for metal shaft, 50 mN-m 
(500 gf-cm) for insulated shaft and 9mm square 
type with metal shaft 


Shaft material Shape & Type 


Bending 
moment 


9 mm square Without switch Eee Ne 0.1 Nm 
2 or with rotary switch 2-shaft type (1 kgf-cm) 
is mm square; Metal shaft Inner shaft 0.5mm |, het ace 
mm square 
is quar With pull-push switch 2-shaft, outer shaft (500 gf-cm)] 
Be ates or push-push switeh 1-shaft & 2-shaft, Inner shaft 
Insulated | With bushi |___ Single, Two-in-One___ | 0.8mm | oy 
nails | 
(Common) shaft Two-in-One, Dual concentric, Friction drive type (500 gf-cm) 


Snap-in 


2. Nut Tightening Torque 
When nut is tightened as specified below, unevenness 
of shaft rotation shall not occur. 


+0.4 


¢D 40.1 Bushing Dia., etc. Tightening Strength 
7mm dia. metal shaft 
— 1.2 N-m (12 kgf-cm) 
Recommended 8mm dia. insulated shaft 
chassis piercing plan 11 mm dia. insulated shaft 


8mm dia. metal shaft 1.5 N-m (15 kgf-cm) 
9mm dia. metal shaft 

9mm dia., Bushing length 15 mm min. 

3/8” dia., Bushing length 15 mm min. |2.0 N-m (20 kgf-cm) 
11 mm dia. metal shaft 


Mounted State 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Rotary Potentiometers 


Minimum Quantity/Packing Unit 


Please place an order by an integer multiple of the Quantity/Carton. 


Quantity/ Min. Q’ty/ 
Product Item (Series, Type) Part No. Packaging Carton Packing Unit 
10mm Dia Thumb-wheel driving 
Rotary Potentiometers alae ny! Bag 
9mm Square 
Rotary Potentiometers EVUF/E Vinyl Bag 
with Insulated Shaft 
12mm Square EvJo1 800 a 
Rotary Potentiometers Tray Pack 
with Insulated Shaft EVJO2 | oy we 
12mm Square Two-in-One Eats ie | 
Potentiometers Tray Peon 
18mm Square High Rotational EWCX t 800 100 
ray Pack 
Torque Potentiometers/Encoders 
EVQW 400 50 


Notes 


L<20mm 


L>21mm 


L<20mm 


L>21mm 


L>30mm 


L>3imm 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Encoders 


/A\ Appl ication Notes 4. For use in equipment for which safety requested 
When using our Encoders, please observe the Although care is taken to ensure encoder quality, 
following items (“prohibited items") and be inferior characteristics, short circuits, open circuits 
cautious of the following in order to prevent are some problems that might be generated. To 
dangerous accidents and _ deterioration of design a set which places maximum emphasis on 
performance. safety, review the affect of any single fault of an 
encoder in advance and perform virtually fail-safe 
1.Prohibited items and notes in design stage design to ensure maximum safety by: 
1.Soldering conditions 1. preparing a protective circuit or a protective 
When performing solder dipping, check the soldering device to improve system safety, and 
conditions according to the “Product Specifications 2. preparing a redundant circuit to improve system 
for Information,” because the conditions vary with the safety so that the single fault of an encoder does 
product. not Cause a dangerous situation. 


Do not wash an encoder after solder dipping 
because flux may invade the encoder, resulting in 
contact failure. Avoid use of jumper cables near 
the encoders because flux may attach to them. 5. For actual use, be sure to refer to Product 
2.Shaft rotation wobble Specifications for Information. 
If the shaft is long, the rotation wobble increases 

in proportion to its length. To secure the quality of 

a set, we recommend use of the types with a 

bushing. 

3.Operating temperature conditions 

Tactile response in operation is given serious 

consideration, and rotation torque increases under 

low temperatures (below —10°C) depending on the 

product. If an encoder is expected to be used 

in low temperatures, specify this in advance. 

2.Prohibited items and notes on handling 

1.Chemical resistance 

Polycarbonate is used for the shaft in the encoders 

with a insulated shaft. Check the reactivity of the 

polycarbonate material with any chemicals to be 

used. 

2.Storage conditions 

Do not store the encoders under high temperatures 

and/or high humidity, or in a location where 

corrosive gas may be generated. Store the encoders 

at room temperature and room humidity in a 

packed condition. Use them within a maximum of 

6 months. Check the date of manufacture on the 

package box and apply the “first-in-first-out” rule. If 

unpacked encoders must be stored as inventory, 

store them in a polyethylene bag to keep out air. 

3.Prohibited items on fire and smoking 

1.Absolutely avoid use of an encoder beyond its 

rated range because doing so may cause a fire. 

If misuse or abnormal use may result in conditions 

in which the encoder is used out of its rated 

range, take proper measures such as Current 

interruption using a protective circuit. 

2.The grade of nonflammability for resin used in 

encoders is “94HB,” which is based on UL94 

Standards (flammability test for plastic materials). 

Prohibit use in a location where a spreading fire 

may be generated or prepare against a spreading 

fire. 
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Panasonic Encoders/EVQB 


11mm Square Thin-type Encoders 


, . Japan 
(with Push-on Switch) 
Type: EVQB 
A low profile encoder with a push-on switch suited for 
thin type equipment 
@ Features 
@ Low profile: 4.5mm in height 
@ Long push travel, with a push-on switch endurable 
high operation force 
@ Type with a plastic shaft (popular type) also available 
M@ Recommended Applications 
@ Volume control, tuning or mode switching for Car audio 
equipment and Car navigation equipment 
@ Temperature control or mode switching for Car air 
conditioners 
@ Audio visual equipment, Monitors 
@ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 
Ell @ Beli tid UU OU 
Product Code Function Combination of Shaft & Bushing Output (Pulses) 
Switch Classification 
@ Major Specifications 
Rotation Angle 360 ° (Endless) 
. Shaft Inclination 0.5xL/30 (mm)max. 
MeGHEnICe mnie 3 to 20 mN-m (30 to 200 gf-cm) at 5 to 35 °C, 
otation Torque 
| — Shaft rotatable at -10 °C 
Number of Detents 30, 20, 18 
Output Signals Phase A and B 
Electrical 
Contact Resistance 1 Q max. 
5 ms max 
Insulation Resistance 50 MQ min. (at 250 VDC) 
Dielectric Withstanding Voltage 300 VAC for 1 minute 
Switch Rating 20 mA 16 VDC 
ees 100 ma max, 
ica | 0.4 mm push travel type: 3N (300 gf), 4N (400 gf), 6N (600 gf) 
Operating Force 
1.5 mm push travel type: 4N (400 gf), 6N (600 gf) 
Push Travel 0.4mm, 1.5 mm 
Rotation Life 15000 cycles min. 
Endurance 
Switch Operation Life 15000 cycles min. 
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Panasonic 


EVQBAR (Metal shaft type) 


(0.7 +0.1) 
2-1.6 +0.1 


@ Dimensions in mm (not to scale) 


Tip of terminals 


3-1.8+0.1 


Shaft dimensions 


Switch travel 
Mounting surface 


\ 
\ 


EVQBBB (Plastic shaft type) 


(0.7 +0.1) 


2-1.6 +0.1 
2-0.8 +0.1 


\. No thread 


Tip of terminals 


3-0.8 +0.1 
3-1.8+0.1 


Shaft dimensions 


Switch travel 
\ ‘ 
\ Mounting surface 


; 


Insulated shaft 


7 


- 


A : Output signal A 
B : Output signal B 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 

View from mounting side 

PWB thickness t=1.6 


2-1.870" 


Encoders/EVQB 


Circuit diagram 


SPST 


E D 


Center of shaft 


14.2+1.0 


A : Output signal AY 
B : Output signal B 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 

View from mounting side 

PWB thickness t=1.6 


Circuit diagram 


Center of shaft / 


eo 


sich | ' ! > 
B aa 5-91.075' 
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Panasonic Encoders/EVQB 


@ Phase Difference 


Detent steady point 


12+3° | 12+3° 


OFF 
Signal A 
ON 
7 Hal : 
OFF 
Signal B 
ON 
CW 
When measured at 60r/min, phase difference 
T1, T2, T3 and T4 are 4ms min.(initial). 
@ Test Circuit Diagram 
10 kQ 10 kQ 
Signal A 10 kQ 10 kQ Signal B 


0.01 pF 0.01 pF 


Encoder 


ee ee 
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Panasonic 


Encoders/EVQV 


14 mm Square Encoders 


Series: EVQV 


@ Features 

@ High accuracy and high reliability due to insert 
molded contact 

@ Incremental 24 pulses (12 pulses available), 
absolute 3-bit available 

@ Long rotation life: 50000 cycles 


M@ Recommended Applications 

@ Audio Visual equipment, Microwave ovens 

@ Measurement instruments, Communication equipment, 
CATV tuners 


@ Major Specifications 
Rotation Angle 
Shaft Pull/Push Strength 


Mechanica! Shaft Wobble 


Rotation Torque 
Detents 
Output Signal 


Rating 
Electrical 

Contact Resistance 

Insulation Resistance 

Dielectric Withstanding Voltage 

Operating Temperature 
Durability Soldering Heat 


Rotation Life 


@ Test Circuit Diagram 


OFF (High potential) 
ON (Low potential) 


Japan 


360 ° (Endless) 
80 N (8 kgf) min. 
0.3xL/30 mm max. (Each side) 


2 to 25 MN-m (20 to 250 gf:cm) 
at 5 to 35 °C, Shaft rotatable at —10 °C 


24, 12, non-detent 


Phase A and B 
24, 12 pulses/revolution 


1 mA 10 VDC (at each bit) 
1Q max. 

10 MQ min. (at 50 VDC) 
100 VAC for 1 minute 
-10 to +70 °C 
3s at 300°C 
50000 cycles 


@ Phase Difference 


Detents 


Signal A 


Signal B 
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Panasonic Encoders/EVQV 


@ Dimensions in mm (not to scale) 
MD THOR ZONA), WTO UST vaste scicciieseisssinudanarinntines soican'csidelladsanirinketalensesonch eda was lobsecnieicmeneineabion phe rey eseaeontaRinaneiianse vive Type EVQVCA 


16.1+1.0 
14.5+1.0 


rel | 
— = 
; a 
* >i¢~—_+t fa 
\ 4-91.0°§' \ Mounting surface 


Recommended 

PWB piercing plan 

(Pitch tolerance: +0.1) 
View from mounting surface 
PWB thickness t=1.6 


Note: H=12.5 mm, 10mm available 
OD PAIZO, WT USI vac owncesivsesunesica vasex exes sroneannndvad's 1s 0vuceesenveeimnnyassayh veg iedeacounmrscannnneiabsvevestiachioimmmnneevneivesbives Type EVQVCM 


Mounting surface 16.1+1.0 
M9 P=0.75 |__14.5+1.0 


Mounting surface 


Recommended 

PWB piercing plan 

(Pitch tolerance: +0.1) 

View from mounting surface 
PWB thickness t=1.6 


a 2. 


aan el 


Mounting hardware 


Note: H=12.5 mm, 10 mm available 
© VETIGSl, VTIOUE UII se ciccrsssecinacasxsa121eerrecesdvunauanvea anvisasexeernantommsin adv isu ident eeveetuatmeiin Convent nnecanmuneiory ren neneeEN Type EVQVEC 


Recommended 

PWB piercing plan 

(Pitch toierance: +0. 1) 
View from mounting surface 
PWB thickness t=1.6 


Shaft trim (side view) 


Type EVQVEM 


i fac 
Mounting surface 14.5410 


Recommended 

PWB piercing plan 

(Pitch tolerance: +0.1) 

View from mounting surface 
PWB thickness t=1.6 


Shaft trim (side view) | Mounting hardware 
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Panasonic Encoders/EVQV 


@ Shaft Trims and Dimensions in mm 


Dimensions 


364 


Dimensions in mm 


Ts Towel 


Horizontal 
without 
Bushing 
Vertical 


5 
Horizontal 55 
with 5 (7) 
Bushing 
5 
Vertical 5 
5 (7) 
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Panasonic Encoders/EVQWK 


Edge Drive Jog Encoders Japan 


Type: EVQWK 


A multi-functional switch, in which an edge drive 
encoder combined with a push-on switch 


@ Features 

@ An encoder with detents, which has an excellent 
tactile responce. 

@ A push-on switch which has a clear click tactile response. 

@ Compact with thin profile 

@ Reflow soldering applicable 

@ Anti-electrostatic measures available 


Mi Recommended Applications 

@ Memory paging and transmitting 

@ Menu selection and input for Audio visual equipment 
@ Portable electronic equipment 


i Major Specifications 


Number of Detents 15 


Encoder 
Rotation Torque 1 to 10 MN-m (10 to 100 gf-cm) 


Mechanical 
Push Travel 0.3mm 
Push-on Switch 


Operating Force 4.5+1.5 N (450+150 gf) 
Number of Pulses 15 pulses 
Encoder Output Signals 2-Phase (A and B) 
Electrical 


Contact Resistance 1.Q max. 
Push-on Switch Contact Resistance 100 mQ 


Encoder/ 


Endurance Push-on Switch 
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Operating Life 100000 cycles min. 
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Panasonic Encoders/EVQWK 


@ Dimensions in mm (not to scale) 


7.05+0.15 


Ground terminals for 


(Knob rotational 


Com pe ee 
= ee 
SWw1 fae ee Ssw2 


swi o— Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
Circuit diagram View from mounting side 


Thin-type 
(H=3.5 mm) 


3.65+0.15 


CT oo _, 
i 


——— 


1.10+0.05 


| Recommended 
Recommended PWB piercing plan o: ; land pattern 

(Pitch tolerance: +0.1) $ 

View from mounting side 


Terminal for reinforcing 
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Panasonic 


Encoders 


Minimum Quantity/Packing Unit 


Please place an order by an integer multiple of the Quantity/Carton. 


Quantity/ Min. Q’ty/ 
Product Item (Series, Type) Part No. Packaging Carton ha hd Unit Notes 
(pcs.) 
114mm Square Thin-type 
Encoders (with Push-on Switch) EVQB Tray Pack 
14mm Square Encoders EVQV Tray Pack ae 
Edge Drive Jog Encoders EVQWK Tray Pack 1000 pe 
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CONTENTS 


Index 


Explanation of Part Numbers 369-370 


Checklist before Inquiry 371-373 


Products Type/Series Part Numbers Page 


Quick selection Guide of Fower owitcnes 

Application Notes 374-375 
Standard Products 

Push Type Power Switches (Series Y, Series R) 
Common Specifications for Series Y, Series R 
Minimum Quantity/Packing Unit 382 
Quick Selection Guide of Slide Switches 383 
Application Notes 384 


3mm Size Slide Switches ESD11 385-387 
Slide Switches : 
5mm Size Slide Switches ESD17 388-395 


Common Specifications for Slide Switches 

Minimum Quantity/Packing Unit 396 
Quick Selection Guide of Detector Switches 397 
Application Notes 398 


2mm Size Detector Switches ESE102 

Detector Switches 2mm Size Detector Switches, Type 2N ESE22 399-400 
2mm Size Detector Switches, Type 2NV ESE21 401-402 
5mm Size Detector Switches, Type 5N ESE11 403-406 


Common Specifications for Detector Switches 

Minimum Quantity/Packing Unit 407-409 
Quick Selection Guide of Light Touch Switches 410 
Application Notes 411-413 
Surface Mount Light Touch Switches QPQ, EVOPU, EVOPL, EVQQF, EVQPHIQHIQG | 414-422 
6x3.5 mm Square Light Touch Switches VQPJ, EVQPP, EVQPJ/PN 423-429 
Side-push Type Slim Light Touch Switches VQPS 430-433 
5N Type Light Touch Switches VQPA/PB/PF, EVQ2tt , EVQPC, EVQPF| 434-437 


Common 


Power Switches 
EJB91, ESB91 376-381 


| | 


mim 


Light Touch Switches 


Round Type Light Touch Switches 438-439 
Over Travel Light Touch Switches EVQPO 440-441 
Double Action Light Touch Switches 442-443 
6mm Square Long Travel Light Touch Switches 444-446 
8mm Square Long Travel Light Touch Switches EVQQJ * 


mM 
< 
ie 


pS 
& 
N 


Minimum Quantity/Packing Unit 
Stick Switches Mini Stick Switches 

Lever Switches 
Lever Switches Application Notes 

Minimum Quantity/Packing Unit 


VQWRQ 
VQRAA, EVQRDS 449-450 


m 


ARE 
+) = oo 


“Please see Internet or individual factory catalog for detail specifications 
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Panasonic 


@ Explanation of Part Numbers 


@ Switches 


AMOOOOOUOOOG 


Product Code Type Design No. 


Te [Pushypes _——*d 
"pb [Side yess 


Miscellaneous 
Voltage selector switches 
Momentary push switches 
Detector switches 


@ Detector Switches 


AE EOOOOUL 


Product Code Type 


7, 8, 9th 


@ Light Touch Switches 
1 2 3 4 5 6 7 8 9 
le] iy} fe} LE} LJ LJ GL UO 2 
Product Code Shape & Construction Height Color 


Shape, Construction, 
i is io 


Color of 
the body 
(Knob) 


Height of the switch from 
mounting surface 
Unit: mm (02=2 mm) 
For Horizontal type 
Length from center of 
terminal thickness to 
knob top 
Unit: mm 
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Panasonic 


@ Glossary of Words and Terms 


@ Circuit configurations 


Single Pole, Single Throw —o~ 0 _—_ 
Single Pole, Double Throw —— 
Double Pole, Single Throw ae ae 
Double Pole, Double Throw eo 
—= 
Double Pole, Triple Throw DPTT —— ae 


Above circuits are used mainly in power switches. For micro-current circuits, written in[__] pole[__] position. 


@ Switching timing 
Two timing modes: shorting and non-shorting. 
The change-over sequence of each circuit for two or more circuits is expressed by this timing. 


@ Shorting 
Common terminals are connected with the other one or more terminals when switching. 


On the way Next contact position 


(2) Non-shorting 
Common terminals are connected with none of the other terminals. 


@® Rating 
Maximum working voltage and current of switches 


@ Contact resistance 


Resistance value of contact position, included specific resistance of material and usually measured by voltage 
drop at5 VDC 1 A. 
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370 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Power Switch Checklist before Inquiry 


When you specify Power Switches, please take advantage of our standard products for better price and delivery. 
Review the following items before ordering. 


Item Information (Requirements) 


C-1 New use, Modification, Others ( ) 
C-2 | Modification 7 


Indoor/Outdoor use, Stationary/Portable set, High humidity, SO., NaCl 


S-1 | Safety UL 
Stenidaree* biti vs ~~ 


Common 


as (Ratings) 
7 5A/40A250VAC 
2 5A/80A250VAC 
> 4A/128A250VAC 
© 8A/128A250VAC 
= 5(5)A250VAC 

M-1 | Operation Operation type Push type, Slide type, Remote type, Others ( ) 

Operating force When specially requested ( N, gf) 
M-3 | Lever length (Push type) 14mm, 18mm, 20 mm 
Travel (Push type) 1.5mm, 2.5mm, 4mm 


M-4 | Mounting Mounting holes 2-M3x0.5 Tap, 2-¢3.2 hole, Others ( ) 
Supporting legs Necessary (PWB mount type, Solder lug type), Unnecessary 
Frame shape Standard type, Special type ( ) 


M-5 | Terminals Shape PWB, Solder lug, Faston, Others ( ) 
Connection Manual soldering, Wave soldering, Faston 


M-6 | Lever top dimensions Width ( mm) x Height ( mm) x Length ( mm) 


Shapes/Dimensions 


[— 
' 


Special requirements for endurance 


L-2 |Special requirements for safety 


Others 


L-3 | Other questionnaires 


* The Electrical Appliance and Material Control Law (Japan) was revised on March (st. 1988. 
Power switches described here are not under jurisdiction of this law, but comply with its technical requirements. 


Notes: 

1. When you specify custom types (custom-made), new tooling and jigs, and/or equipment may be required. It will be necessary to confirm your 
estimates of quantity and development schedule as accurately as possible. 

2. Please inform us if you designate your own part number. 
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Panasonic Push Switch Checklist before Inquiry 


When you specify Push Switches, please take advantage of our standard products for better price and delivery. 
Review the following items before ordering. 


Item Information (Requirements) 


C-1 | Inquiry purpose New use, Modification, Others ( ) 


C-2 | Modification Previous supplier 
Conventional part No. 
Porpose 
C-3 | Application Equipment 
Environment Indoor/Outdoor use, Stationary/Portable set, High humidity, SO,, NaCl 
Temperature ( °C) to ( °C) 


Rating 0.1A 12VDC, 0.1A 24VDC, 0.2A 24VDC, 0.3A 30VDC, 1A 30VDC 


Common 


M-1 | Operation Operation type Vertical, Horizontal 
Operating force When specially requested ( N, gf) 


Number of poles 1-pole, 2-pole 


Circuit 
Configuration 


Number of contacts 1-contact, 2-contact 


Switchingmode(timing) Not requested, Non-shorting (NS) 


= 
oo 


Shapes/Dimensions 
= 
£ 


Travel Lock travel 0.8mm, 1.8mm, 1.5mm, 2.3mm, 2.5 mm 


Full travel 1.5mm, 2.0mm, 2.3mm, 2.5 mm, 3.1mm, 3.5 mm, 3.7 mm 


Mounting Vertical PWB to center of rod: 5.5 mm, 6.5mm, 8.5 mm, 8.6 mm, 10 mm 


Mounting 


height 


Horizontal PWB to upper surface of housing: 4.7 mm, 6.5 mm 


Mounting holes Necessary (2-M3x0.5 Tap, 2-@3.2 hole), Unnecessary 
Supporting legs Necessary (PWB mount type, Solder lug type), Unnecessary 


Plating Requested plating: Soldered, Tin, Zinc 


= 
on 


Terminals Shape PWB, Forming shape: ( ) 
Pitch 2mm, 5mm 
Lever Top dimensions Width ( mm) x Height ( mm) x Length ( mm) 


Material UL filed (Flame retardant: 94HB, 94-0) 


M-6 
Soldering conditions Temp. ( °C), Time ( S), Specific gravity of flux ( ), Preheat condition ( ) 
2) 
2 Special requirements for endurance 
O 
Special requirements for safety 
Notes: 


1. When you specify custom types (custom-made), new tooling and jigs, and/or equipment may be required. It will be necessary to confirm your 
estimates of quantity and development schedule as accurately as possible. 
2. Please inform us if you designate your own part number. 
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Panasonic Slide Switch Checklist before Inquiry 


When you specify Silde Switches, please take advantage of our standard products for better price and delivery. 
Review the following items before ordering. 


Item Information (Requirements) 


C-1 | Inquiry purpose New use, Modification, Others ( ) 


C-2 | Modification Previous supplier 
Conventional part No. 
Porpose 
C-3 | Application Equipment 
Enviroment Indoor/Outdoor use, Stationary/Portable set, High humidity, SO2, NaCl 
Temperature ( °C) to ( a 


Rating 0.1A 12VDC, 0.1A 30VDC, 0.2A 5VDC, 0.2A 30VDC 


Common 


M-1 | Operation Operation type Vertical, Horizontal 


Operating force When specially requested ( N, gf) 


Circuit 
configurations 


Number of poles 1-pole, 2-pole, 4-pole 


Number of contacts 2-contact, 3-contact, 4-contact, 5-contact 


— 


Not requested, Non-shorting (NS), Shorting (S) 


Switching mode (timing 


— 
~~ 


M-3 | Changeover travel (Travel distance of lever 2.0mm, 3.0mm 
PWB to upper suface of housing: 2.0mm, 3.5mm, 5.0mm 


Frame dimensions Length ( mm) x Width ( mm) 


M-4 | Mounting Mounting height 
Mounting holes Necessary (2-M3x0.5 Tap, 2-63.2 hole), Unnecessary 
Supporting legs Necessary, Unnecessary 
Requested plating: Soldered, Tin, Zinc 


Shapes/Dimensions 


M-5 | Terminals Shape PWB, Solder lug 
Pitch 2mm, 3mm, 4mm 


M-6 | Lever Length ( mm) 
Top dimensions Width ( mm) x Height ( mm) x Length ( mm) 
Material UL filed (Flame retardant: 94HB, 94-0) 


Anti-electrostatic When specially requested ( ) 


— 


L-2 | Dustproof Open housing (non-dustproof type), Dustproof type 


-3 | Soldering conditions Temp. ( °C), Time ( S), Specific gravity of flux ( ), Preheat condition ( ) 


- 


Others 
5 


-4 | Special requirements for endurance 


A 


-5 |Special requirements for safety 


L-6 | Other questionnaires 


Notes: 

1. When you specify custom types (custom-made), new tooling and jigs, and/or equipment may be required. It will be necessary to confirm your 
estimates of quantity and development schedule as accurately as possible. 

2. Please inform us if you designate your own part number. 


— 
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Panasonic 


Power Switches 


A. Application Notes 


When using our Power Switches, please observe the 
following items (“prohibited items”) and be cautious of 
the following in order to prevent dangerous accidents 
and deterioration of performance. 


1. Prohibited items and notes on mounting 

1. Operation position for soldering (including preheat) 
Push type switches: Do not solder in the locked 
condition. 

Slide type switches: Be sure to switch the lever securely 
when soldering. 

2. When soldering using a soldering iron, soldering 
conditions vary with the tip shape of the soldering 
iron, wattage, and PWB thickness. Thoroughly 
check the conditions in advance, including the heat 
resistance rating of the solder. 

3. Do not apply a load to terminals when soldering. 
Care should be taken in this regard because a 
load may deteriorate electric and mechanical 
characteristics. 

4. Since the power switches are not sealed, do not 
wash them. 

5. When mounting a power switch to a through-hole 
type PWB, the influence of thermal stress on the 
switch is greater than that on one-sided PWB. 
Be sure to check the influence as well as the heat 
resistance rating of the solder. 


2. Notes on circuit conditions 

1. When a power switch is used with a weak current of 
less than 500 mA, the film on the surface of contact 
cannot be broken and contact failure may occur. 

2. The durability of power switches varies with the 
type of the switch: those for ac power and those 
for dc power. When using switches for ac power, 
check the durability. When using switches for dc 
power, review and check the load conditions of a 
relevant set. 

3. Use the switches within their rating, including inrush 
current rating. Check particularly the inrush current 
using a switch with a set. Since voltage fluctuation 
occurs depending on geographical region, review 
the derating for using a switch. 

4. |f load conditions vary in a set to be used, adaptability 
with the switch must be cosidered. Be sure to 
check the abovementioned notes 1 to 3. 


3. Prohibited items and notes on mounting and 
operating conditions 


1. In principle, operate the center of the lever. 
2. For mounting an operation button: 
1) Design so that the button is mounted to the center 
of the lever. 
Button 
/ 
Lever 


2) Design so that the load in removal and mounting 
of the button is within the range of the switch’s 
strength rating of the operational part. 


3. For push type power switches, do not pull the lever 
when the switch is in the locked condition, because 
the self-lock operation function may be damaged. 

4. When mounting a switch to a set, check the switch 
ON/OFF setting and the position of the operational 
part (slide type, rotary type, etc.). 

5. Design and use so that external stress is not 
continuously applied to the soldering parts (solder 
lugs and PWB terminals) with a switch mounted in 
a set. 

6. In actual operating conditions, do not use switches 
under ambient temperatures above 70 °C. 

7. Avoid the following ambient surroundings and other 
conditions because they may affect performance: 

@ Under an atmosphere of corrosive gas such as 
Clo, H.S, NOx, or SO> 

@ In atmospheres of residual water drops, dew 
condensation, adhesive water drops 

@ In liquid such as water, salt solution, oil, chemicals, 
and organic solvents 

@ In direct sunlight 

@ In dusty locations 


4. Prohibited items and notes on storage conditions 

Since contact characteristics and soldering quality 

may deteriorate due to sulfuration and oxidation of 

contacts and terminals, pay heed to the following items. 

1. For storage and transport of the switches, avoid 
unpacking them, and store them at room temperature 
and room humidity. Use them as soon as possible, 
generally within 3 months, or within a maximum of 6 
months after delivery. 

2. Do not store the switches under conditions of high 
temperature and/or high humidity, or in a location 
where corrosive gas may be generated. 

3. If some units remain after unpacking, store them after 
applying adequate moisture-proof and gas-proof treatment. 


5. For use in equipment for which safety requested 


Although care is taken to ensure switch quality, 
variation of contact resistance (increase), short 
Circuits, Open circuits, and temperature rise are 
some problems that might be generated. 

To design a set which places maximum emphasis 
on safety, review the affect of any single fault of 


a switch in advance and perform virtually fail-safe 

design to ensure maximum safety by: 

1. preparing a protective circuit or a protective 
device to improve system safety, and 

2. preparing a redundant circuit to improve system 
safety so that the single fault of a switch does 
not cause a dangerous situation. 


For notes on use, the following sources were referenced: 
A technical report EIAJ RCR5191 “Guideline of 


notabilia for switches for use in electronic equipment” 
issued by the Electronic Industries Association 


of Japan (Issued in March 1995) 


6. For actual use, be sure to refer to “Product 
Specifications for Information.” 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Power Switches 


@ Glossary of Words and Terms 

@ For electronic appliances 
Power Rating based on “The Electrical Appliance and Material Control Law” for Electrical Appliances with 
Electronic Circuits; especially applied to equipment with inrush current. 

@ For general appliances 
Power Rating based on “The Electrical Appliance and Material Control Law” for General Electrical 
Appliances; not applied to Electrical Appliances with Electronic Circuits and electric motors. 


Acquired 
Safety 
Standard 


Part Power 


Series | \umbers Rating 


ESB91112A 


ESB91232A 
TV-8 
BA250VAC 


8A/128A250VAC 
ESB91512A 


oO 
faa) 
ep) 
LU 
oO 
or 
> 
= 


ESB91632A 


Indications of Safety Standard 


UL U.S.A. 


SEV Switzerland 
LL2 


Note: BSI is not marked on the body of switches. 


re 
8 


® POG 
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Panasonic 


Power Switches/ESB91 


Low Profile Push Type Power Switches 


Series: Y 


Type: ESB91 


@ Features 

@ A low profile push type power switch 

@ Large ordinary and inrush current applicable 
@ Meets world’s major safety standards 


HM Recommended Applications 

@ Power switches for Display monitors, Personal 
computers, Printers 

@ Power switches for CTV’s used in the areas applying 
an electric power source of 200 to 250 volts 


@ Explanation of Part Numbers 


fe} |s} (5) is} [| 


Product Code Type 


@ Major Specifications 


Power Rating 


Safety Standards 


Circuit Configurations 
Operating Force 


Operating Travel 


Japan 


LF LU UU 


Travel, 


Design No. 


Terminal Shape 


TV-8, BA250VAC (UL, CSA) 
8A/128A250VAC (SEMKO, VDE, BSI and others) 


UL, CSA filed and SEMKO, BSI, SETI, SEV, DEMKO, 
NEMKO, VDE approved 


SPST, DPST 
4.9+2 N (500+20 gf) 


Lock Travel: 1.5mm, 2.5mm 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Power Switches/ESB91 


li Dimensions in mm (not to scale) 


Japan 
Malaysia 


Solder lug type 


1.5 Lock ave] 
3.5 Full travel 2.5 Full travel 


2-M3x0.5 


Japan 
Malaysia 


PWB mount type 


[2.5 Lock travel [52 Lock travel 


3.5 Full travel 2.5 Full travel 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 377 


Panasonic Power Switches/ESB92 


Compact Push Type Power Switches Japan 


Series: R 
Type: ESB92 


@ Features 

@ The smallest class push type power switch in this category 
@ High inrush current applicable (128 A) 

@ Antishock housing construction 

@ Excellent solderability (solder plated terminals) 

@ Designed based on IEC 1058 


M@ Recommended Applications 
@ OA equipment: Personal computers, Displays 
@ Audio visual equipment: TV's, Audio systems 


MM Explanation of Part Numbers 


FEI LIU UU UU 


Product Code Type Circuit configuration Design No. 


@ Major Specifications 


TV-5, 5A250VAC (UL, CSA) 


Power Rating 4A/128A250VAC (European standards) 


Safety Standards UL, CSA, VDE, BEAB, SEMKO, FIMKO, SEV, DEMKO, NEMKO 
Circuit Configurations SPSl, DPST 
— Lock Travel 
ela 25 min 
| 6+2 N 6+2 N 
Operating Force SPST (610+200 gf) (610+200 gf) 
5.5+3 N 8+3 N 
DPST (5604310 gf) (8204310 gf) 


Lock Travel: 2.5 mm, Full Travel: 3.5 mm 


Operating Travel Lock Travel: 1.5 mm, Full Travel: 2.5 mm 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
378 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Power Switches/ESB92 


i Dimensions in mm (not to scale) 


ESB92S27B (SPST) 


Japan 


Solder lug type 


1.5 Lock travel 
2.5 Full travel 


[2.5 Lock travel 
3.5 Full travel 


175. | 
26.0+0.5 18.0+0.5 
J 


2-93.2 hole 


ESB92S21B (SPST) 


Japan 


PWB mount type 


(J3.3+0.1 


1.5 Lock travel 
2.5 Full travel 


| 


fl 
| 
2.5 Lock travel 
3.5 Full travel 
175 
= 26.0+0.5 18.0+0.5 | 


8.00+0.05 
16.20+0.05 
20.70+0.05 


Recommended PWB piercing plan 
View from terminal side 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Power Switches/ESB92 


@ Dimensions in mm (not to scale) 


Japan 


Solder lug type 


2.5 Lock travel 
3.5 Full travel 


$3.2 hole 


Japan 


PWB mount type 


2.5 Lock travel 
3.5 Full travel 


2.5 Lock travel 
3.5 Full travel 


30.0+0.5 18.0+0.5 4-91.60*3° 


| |8.70+0.05 


$3.10°8. 
24.70+0.05 1.25*9 1° 


Recommended PWB piercing plan 
View from terminal side 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Power Switches/ESB99/ESB91/ESB92 


Common Specifications 
for Series Z, Y and R 


Type: ESB99/ESB91/ESB92 (Push Type) 


@ Mechanical Specifications 


To withstand 10 N (1.02 kgf) push force applied at the terminal top in any direction for 


Terminal Strength , ,; 
g 1 minute without damage or loosening 


Lever Strength To withstand 50N (5.1 kgf) push force applied along the lever for 1 minute 
Lever Wobble 1mm max. in any direction at the lever top 
Contact Pressure 300 mN (30 gf) min. 


@ Electrical Specifications and Operating Temperature 


Contact Resistance After several non-loaded operations: 50 mQ max. (at 5 VDC, 1 A) 


Insulation Resistance Terminal to Terminal, Terminal to Frame: 100 MQ min. at 500 VDC 


Dielectric Withstanding 


Voltage As per applicable Safety Standard 


Operating Temperature -10 to +60 °C 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Power Switches 


Minimum Quantity/Packing Unit 


Please place an order by an integer multiple of the Quantity/Carton. 


; Quantity/ Min. Q'ty/ 
Product Item (Series, Type) Part No Packaging Carton Packing Unit Notes 
(pcs.) (pcs.) 


Series: R, Type ESB92 
300 20 


ESB92D 


Vinyl Bag 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Slide Switches 


Slide Switch Series 


@ Quick Selection Guide of Slide Switches 


Part Lever |Height]| Travel - 
ESD11V 
Type ESD11 
ESD11H 
Type ESD17 ESD17 


3mm Size 
Slide Switches 


5mm Size 
Slide Switches 


Note: V=Vertical H=Horizontal 


SPRAY aS RE A Sa SB BS I LA a TT TIE My Se DS I OE DE IIE, ToL DRO MELEE ES ET SS I TRE LY Te ATT 
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Panasonic 


Slide Switches 


A\ Application Notes 


When using our Slide Switches, please observe the 
following items (“prohibited items”) and be cautious of 
the following in order to prevent dangerous accidents 
and deterioration of performance. 


1. Prohibited items and notes on mounting 

1. When soldering (including preheat), switch the lever 
securely. 
For 3-position types, set the lever to the center position. 

2. When soldering using a soldering iron, soldering 
conditions vary with the tip shape of the soldering 
iron, wattage, and PWB thickness. Thoroughly check 
the conditions in advance, including the heat resistance 
rating of the solder. 

. Do not apply a load to terminals when soldering. Care 
should be taken in this regard because a load may 
deteriorate electric and mechanical characteristics. 

. Since the slide switches are not sealed, do not wash them. 

. When mounting a slide switch to a through-hole type 
PWB, the influence of thermal stress on the switch is 
greater than that on one-sided PWB. Be sure to check 
the influence as well as the heat resistance rating of 
the solder. 


(ee) 


om 


2. Notes on circuit conditions 
1. To ensure reliability, use switches within the rated range, 
as designated in “Product Specification for Information.” 
2. To avoid malfunction of a set due to bounce generated 
by turning the switch ON and OFF, and/or due to 
chatter generated by external vibrations, etc., take the 
following into consideration in design. 
@ Read contact multiple times. 
@ Set a delay time. 
@ Prepare a CR integrating circuit. 


3. Prohibited items and notes on mounting and 
operating conditions 
1. In principle, operate the center of the lever. 


Operation 


2. For mounting an operation button: 
1) Design so that the button is mounted to the center 
of the lever. 


2) Design a set so that the gap (a) between the 
cabinet and the button is as small as possible. 
(a)=0.1 to 0.8 mm 


Cabinet 


3) Design so that the load in removal and mounting of 
the button is within the range of the switch’s 
strength rating of the operational part. 


3. If multiple switches are placed side by side, or a 
switch is placed near another part, the gap between 
the switch and the adjacent switch/part must be at 
least 1mm to prevent affect of flux and to ensure 
proper insulation distance. 

4. For horizontal types, design so that the lifting load from 
the bottom is not continuously applied to the lever. 

Lever 


t 
x 


5. Design and use so that external stress is not continuously 
applied to the soldering parts in a set in any direction. 
External stress may cause pattern peeling and solder 
cracks on a PWB. 

6. Contact lubricant, which is used in slide switches, may 
flow out to the exterior of the switch due to the structure. 
For design review, sufficiently check the operating conditions. 

7. Avoid the following ambient surroundings and other 
conditions because they may affect performance: 

@ Under an atmosphere of corrosive gas such as Clo, 
HS, NO,, or SO, 
In atmospheres of 
condensation, adhesive water drops 


® water 
@ !n liquid such as water, salt solution, oil, chemicals, 
® 


residual drops, 


and organic solvents 
In direct sunlight 
@ In dusty locations 


4. Prohibited items and notes on storage conditions 

Since contact characteristics and soldering quality may 

deteriorate due to sulfuration and oxidation of contacts 

and terminals, pay heed to the following items. 

1. For storage and transport of the switches, avoid 
unpacking them, and store them at room temperature 
and room humidity. Use them as soon as possible, 
generally within 3 months, or within a maximum of 6 
months after delivery. 

2. Do not store the switches under conditions of high 
temperature and/or high humidity, or in a location 
where corrosive gas may be generated. 

3. If some units remain after unpacking, store them after 
applying adequate moisture-proof and gas-proof treatment. 


variation of contact resistance (increase), short 
Circuits, Open circuits, and temperature rise are 
some problems that might be generated. 

To design a set which places maximum emphasis 
on safety, review the affect of any single fault of a 


switch in advance and perform virtually fail-safe 

design to ensure maximum safety by: 

1. preparing a protective circuit or a protective 
device to improve system safety, and 

2. preparing a redundant circuit to improve system 
safety so that the single fault of a switch does 
not cause a dangerous situation. 


For notes on use, the following sources were referenced: 


A technical report EIAJ RCR5191 “Guideline of 
notabilia for switches for use in electronic equipment” 


issued by the Electronic Industries Association of 


Japan (Issued in March 1995) 


6. For actual use, be sure to refer to “Product 
Specifications for Information.” 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Slide Switches/ESD11 


3mm Size Slide Switches 


Series: ESD1 1 


Japan 


Mounting height: 3.5 mm, Vertical and Horizontal, 
1-pole 2-position to 2-pole 3-position, 
Travel: 2mm, Switching mode: non-shorting 


@ Features 

@ Self-standing type with formed terminals available 
@ Wave soldering applicable 

@ A large variety of circuit configurations 


lM Recommended Applications 
@ Telephones, Audio equipment, LCD TV’s 


@ Standard Products 


Formed Terminals 
Major Specifications 


Rating 0.1A 12 VDC 
Travel 2mm 
Mounting Height 3.5 mm 
. 1-pole 2-position 1-pole 3-position 
Poles and Positions 2-pole 2-position 2-pole 3-position 
Terminal Pitch 2mm 
Switching Mode Non-shorting 
Size (mm) (1.5 
Lever 
Length (mm) 2 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Slide Switches/ESD11 


Dimensions in mm (not to scale) 


ESD11V120 
1-pole 2-position 
Operating Force 
@o® 
1.96+1.47N 
(200+150 gf) 


ESD11H120 
1-pole 2-position 
Operating Force 
@o® 
1.964+1.47N 
(200+ 150 gf) 


Projected cover 


Projected cover 


ESD11V130 
1-pole 3-position 
Operating Force 
QO -@ © 
1.96+1.47N 
(200+ 150 gf) 
O-@-© 
2.45+1.47N 
(250+ 150 gf) 


we 


ESD11H130 
1-pole 3-position 
Operating Force 
O—@ © 
1.96+1.47 N 
(200+ 150 gf) 
O<@ © 
2.45+1.47N 
(250+ 150 gf) 


Note: ©C=Common terminal 


Projected cover 


ESD11V121 


5 ESD11H121 


ESD11V131 


5 ESD11H131 


Circuit diagram 
i 
“@)“p 
View from terminal side 


Recommended PWB piercing plan 


Tolerance: +0.05 


Circuit diagram 
c 

i: 

“@-4o 


View from terminal side 


Recommended PWB piercing plan 


View from terminal side 


Recommended PWB piercing plan 
4-90.90 


TTT? 


2.00) 4.00 |2.00 
Tolerance: +0.05 
Circuit diagram 


C 


ore! 


View from terminal side 


Recommended PWEB piercing plan 
pears 90 


eit 


Tolerance: +0.0 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Slide Switches/ESD11 


Dimensions in mm (not to scale) 


Circuit diagram 


ESD11V220 


2-pole 2-position 

Operating Force 

@o® 

1.96+1.47 N OO ave 
(200+ 150 gf) : ESD11V221 


Projected cover 


ESD11H220 
2-pole 2-position 
Operating Force 
@o® 
1.96+1.47N 
(200+150 gf) 


Projected cover 


ESD11V230 
2-pole 3-position 
Operating Force 
©-@+© 
1.96+1.47N 


200+ 150 of 
ee a ESD LTVeS 1 Recommended PWB piercing plan 


8-90.90 
2.45+1.47N 
(250+150 gf) 


_ 
© 
> 
fe) 
) 
10 
® 
2 
S) 
a 
fe) 
_ 
a 


View from terminal side 


ESD11H230 

2-pole 3-position 

Operating Force 

© -@ © 

1.96+1.47N 

ESD11H231 

eet Recommended PWB piercing plan 
' TLE 8-40.90 

2.45+1.47N - al 5 a omties 

(250+ 150 gf) 


View from terminal side 


Projected cover 


Tolerance: +0.05 


Note: ©C=Common terminal 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Slide Switches/ESD17 


5mm Size Slide Switches 


Series: ESD1 7 


Mounting height: 5mm, Vertical or Horizontal, 
1-pole 2-positions to 2-pole 3-positions, 
Travel: 2mm, Switching mode: non-shorting 


@ Features 

@ Various options such as poles, positions and lever 
shapes available 

@ Wave soldering applicable 


Hi Recommended Applications 
@ VIR’s, Audio equipment 


@ Major Specifications 


Lever Position Horizontal 


Rating 0.1 A 30 VDC 
Travel 2mm 
Mounting Height 5mm 
No. of Poles re 
No. of Positions 2,3 
Terminal Pitch 2mm 
Switching Mode Non-shorting 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Slide Switches/ESD17 


@ Standard Products (Type I) 


Vertical Horizontal 
No. of No. of 


Poles Positions 
Self-standing Without Legs Self-standing Without Legs 


1-pole 

2-position 
2-pole 
1-pole 

3-position 
2-pole 


@ Standard Products (Type II) 


Horizontal 
No. of No. of 
Poles Positions Self-standing 


2-pole 2-position 
ESD177211 


2-pole 3-position 


ESD177210 


Mi Product Chart 
Type I Type I 


ESD175205 
ESD175206 
ESD177205 
ESD177206 
ESD175305 
ESD175306 
ESD177305 
ESD177306 


Positions 12.5x3)xL mm 


L 


— 


2.5x3 square 


2-position 


ferme [ 6 [o [oe fe [= 
sie [ 

2-pole 
[semen [| O 


Note: Available with or without Self-standing legs (Type 1) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Slide Switches/ESD17 


Dimensions in mm (not to scale) 


Circuit diagram 


- 0.25 PPP 0.25 
1-pole 2-position iw 


Self-standing leg 


Operating Force 
1.96+1.47 N (200+150 gf) @6® 


View from terminal side 
Tolerance: +0.05 
Thickness of terminal pitch gauge: 1.6 


P=0.5 
ESD170206 } ® details 


47 
View from terminal side 


Recommended PWB piercing plan 


2.002.000 o 
ae 


3-90.80 hole 


View from terminal side 
Operating Force Tolerance: +0.05 


1.96+1.47 N (200+150 gf) @6® Thickness of terminal pitch gauge : 1.6 
Circuit diagram 


1-pole 3-position : ©@O 
Self-standing leg fe 


@ details 


4.7 
Operating Force 
1.96+1.47N (2004150 gf) O9>@-O© 
2.45+1.47N (2504150 gf) O-@~© 


View from terminal side 
Tolerance: +0.05 
Thickness of terminal pitch gauge: 1.6 


Circuit diagram 


©@© 


5 5 iti = a ae = R 
—) |. & s N 
, —] ? i ; 
ESD 170306 i e. 


View from terminal side 


Recommended PWB piercing plan 


Operating Force 5-90.80 hole 


1.96+1.47 N (2004150 gf) O-@< © sida el side 


2.45+1.47N (250+150 gf) O-@-© Thickness of terminal pitch gauge: 1.6 


Note: ©)C=Common terminal 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Slide Switches/ESD17 


@ Dimensions in mm (not to scale) 


25 PPP 025 
wo 


2-pole 2-position ! 1 0 
Self-standing leg init { i s 


Operating Force 
1.96+1.47 N (2004150 gf) @o® 


ESD172206 


Operating Force 
1.96+1.47 N (200+150 gf) @o® 


0.25 PPP 0.95 
w 


en) 


=0.5 
@ details 


2-pole 3-position 
Self-standing leg 


Operating Force 
1.96+1.47 N (200+150 gf) O-@<© 
2.45+1.47N (2504150 gf) O-@ © 


Mounting surface Pateieieietey 


Au 


Circuit diagram 


View from terminal side 
Tolerance: +0.05 
Thickness of terminal pitch gauge : 1.6 


Circuit diagram 


es 


@© 


View from terminal side 


Recommended PWEB piercing plan 
2.00 2.00 
a Se 


6-90.80 hole 


View from terminal side 
Tolerance: +0.05 
Thickness of terminal pitch gauge : 1.6 


Circuit diagram 


“ee 1 = ) 

ooo4 ‘ 10-90.80 hole 
View from terminal side 

Tolerance: +0.05 

Thickness of terminal pitch gauge : 1.6 


0.25 PPP 905 
: 
ESD172306 P=0.5 


View from terminal side 
Recommended PWB piercing plan 
PPPP 


Tae. 


ent 


o$4o ‘ath hole 


View from terminal side 
Tolerance: +0.05 
Thickness of terminal pitch gauge : 1.6 


Operating Force 
1.96+1.47N (200+150 gf) O9-@<O© 
2.45+1.47N (2504150 gf) O-@~© 


Note: ©C=Common terminal 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 391 
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Panasonic Slide Switches/ESD17 


Dimensions in mm (not to scale) 
Circuit diagram 


1-pole 2-position 
Self-standing leg 


Operating Force 
1.96+1.47 N (200+150 gf) @6® Recommended PWB piercing plan 


1.50 13-40 _. 4.50 


2.00200) | o 
ro) 
o 


_ \ 3-90.80 hole 
View from terminal side 


Tolerance: +0.05 
Thickness of terminal pitch gauge : 1.6 


ESD175206 


: View from terminal side 
Operating Force Tolerance: +0.05 


1.96+1.47 N (200+150 gf) @6® Thickness of terminal pitch gauge : 1.6 


Circuit diagram 
0.25 PPP 0.25 
‘ wo 


1-pole 3-position Iso) 2 O@O 
Self-standing leg a P yA 2 _ : ? 
]2.0+0. ls Ee C 


Operating Force View from terminal side 
1.96+1.47N (2004150 gf) O9>@- © 


2.45+1.47N (250+150 gf) O-@ © ~ Recommended PWB piercing plan 


= 
5 


.80 hole 
(0.5) : View from terminal side 


. Tolerance: +0.05 
detail 
one Thickness of terminal pitch gauge : 1.6 


Circuit diagram 


i O@O 
Part No. : ? : ? 
ESD175305 u : 
ESD175306 
le C 6; 
View from terminal side 


Recommended PWB piercing plan 


Operating For —_— 
p g Force View from terminal side 
1.96+1.47N (200+150 gf) Oo@<© Tolerance: +0.05 


2.45+1.47 N (250+150 gf) O-@-© Thickness of terminal pitch gauge : 1.6 


Note: © C=Common terminal 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Slide Switches/ESD17 


@ Dimensions in mm (not to scale) 


Circuit diagram 


PPP 
2-pole 2-position O20 id} “ae 
Self-standing leg Wa 


P=0.5 
@ details 


Lt 


Operating Force 
1.96+1.47 N (200+150 gf) @6® 


--—] > 
6-90.80 hole 
View from terminal side 
Tolerance: +0.05 

Thickness of terminal pitch gauge : 1.6 


Circuit diagram 


C 
on 
ESD177205 ‘ 


ESD177206 bE 2 : 
@®© 


View from terminal side 


Recommended PWB piercing plan 
2.00 2.00 
oa 8S ae 


tous 


6-90.80 hole 


; View from terminal side 
Operating Force Tolerance: +0.05 


1.96+1.47 N (200+150 gf) @6® Thickness of terminal pitch gauge : 1.6 
Circuit diagram 


0.25 PPP 9.95 
. w 


2-pole 3-position 1901) & 
Self-standing leg = 
P=0.5 
® details 
i a 
Operating Force 


in 


1.96+1.47N (200+150 gf) O9-@< © 
2.45+1.47N (2504150 gf) O-@-© 


10-0.80 hole 


View from terminal side 
Tolerance: +0.05 
Thickness of terminal pitch gauge : 1.6 


yf Oo 


ESD177305 
ESD177306 


P=0.5 
® details 


ene 


Operating Force 42 


1.96+1.47 N (200+150 gf) Oo@<«+© 
2.45+1.47N (2504150 gf) O-+@~© 


(=) 


: : ere hole 


View from terminal side 
Tolerance: +0.05 
Thickness of terminal pitch gauge : 1.6 


Note: ©) C=Common terminal 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Slide Switches/ESD17 


i Dimensions in mm (not to scale) 
Circuit diagram 


2-pole 2-position == 0.25 {7.0.35 2 9°9 

Self-standing leg i 1 
r * fp 
ty) 25+ 


Part No. 
@® 


View from terminal side 


Operating Force 
1.96+1.47 N (200+150 gf) @6® Recommended PWB piercing plan 


View from terminal side 
Tolerance: +0.05 
Thickness of terminal pitch gauge : 1.6 


Circuit diagram 


2-pole 3-position a ; 
Self-standing leg i Jot ; & hs 


S OOO 
® dae ‘ ey cs ? fe 


Operating Force View from terminal side 


1.96+1.47 N (2004150 gf) O-@<© Recommended PWB piercing plan 
2.45+1.47N (2504150 gf) O-@-© 


10-90.80 hole 
View from terminal side 
Tolerance: +0.05 


© details Thickness of terminal pitch gauge : 1.6 


Note: ©)C=Common terminal 
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Panasonic Slide Switches 


Common Specifications for Slide Switches 


Lever Strength To withstand 10 N (1.02 kgf) push force applied in operating direction 
for 15 seconds [ESD17: 30 N (3.06 kgf)] 
Mechanical 
Specifications 
To withstand 3 N (306 gf) push force applied on the end of terminal in 
Terminal Strength any direction for 1 minute 


Contact Resistance ESD16/ESD106/ESD11/ESD17: 70 mQ max. 


Terminal to Terminal and Terminal to Frame: 100 MQ min. (at 500 VDC) 


Electrical Insulation Resistance (ESD16: at 100 VDC) 


Specifications 


Terminal to Terminal and Terminal to Frame: 500 VAC for 1 minute 
(ESD16: 100 VAC for 1 minute) 


Dielectric Withstanding 


Voltage 


Temperature Range -10 to +70 °C 


Heat Resistance +70 °C for 96 hours 


Low Temperature -~10°C for 96 hours 
Resistance 


Environmental 


Specifications Humidity Resistance 40°C, 90.to 95 % RH for 96 hours 


Number of operations: 10000 cycles 
Non-loaded Life Contact resistance: 100 mQ max. 


Number of operations: 10000 cycles 
Loaded Life Contact resistance: 100 MQ max. 
150 mQ max. (ESD106/ESD11) 


SLADE BA EL ca A A AE ald Np LL RR AB TSG NAD RS RE ES PR AI EB RESIS FART LE TE IS EB TELM FA SS nT OE OM Bat EES NARA A ES CRIES DOES A) SSCA STA NES rae 
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Panasonic Slide Switches 


Minimum Quantity/Packing Unit 


Please place an order by an integer multiple of the Quantity/Carton. 


Quantity/ Min. Q’ty/ 
Product Item (Series, Type) Part No. Packaging Carton Packing Unit Notes 
(pcs.) (pcs.) 
2mm Size Slide Switches Reel Pack 
for Reflow Soldering ESD16( LILI 
Type: ESD16 
Reel Pack 
2mm Size Slide Switches 
Type: ESD10600 ESD106(_|L] 
Vinyl Bag 8000 2 


00 

8000 1000 2-position 
3mm Size Slide Switches 
Type: ESD11 ESD11V(H) LIL 

4000 500 3-position 

Vinyl Bag 

2000 100 Type | 
5mm Size Slide Switches 
Type: ESD17 ESD170000 

1000 50 Type Il 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
396 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Detector Switches 


Detector Switch Series 


M Quick Selection Guide of Detector Switches 


Name Appearance Part Numbers Page 


ESE22 1.9 1-1 

399-400 
ESE21 2.3 1-1 

401-402 
ESE11 4.9 1-1 

403-406 


2mm Size Detector 
Switches, Type 2N 


2mm Size Detector 
Switches, Type 2NV 


5mm Size Detector 
Switches, Type 5N 


eRe NATE op PR Sm IRR PRISON GI eT TINA RY SRE RES DE) EI BS PALE EI LE SSIS EN OE RTE AG TER BED SLE ERI ISA EDIE ET LE IER OIE IL LEME ETE ETA NEI LE, 
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Panasonic 


Detector Switches 


/\ Application Notes 


When using our Detector Switches, please observe the 
following items (“prohibited items”) and be cautious of the 
following in order to prevent dangerous accidents and 
deterioration of performance. 


Ts 
1. 


2 


Prohibited items and notes on mounting 

When soldering (including preheat), set the lever to the 
release position. 

When soldering using a soldering iron, soldering conditions 
vary with the tip shape of the soldering iron, wattage, and 
PWB thickness. Thoroughly check the conditions in 
advance, including the heat resistance rating of the solder. 


. Do not apply a load to terminals when soldering. Care 


should be taken in this regard because a load may 
deteriorate electric and mechanical characteristics. 


. Since the detector switches are not sealed, do not wash them. 
. When mounting a detector switch to a through-hole type 


PWB, the influence of thermal stress on the switch is 
greater than that on one-sided PWB. Be sure to check the 
influence as well as the heat resistance rating of the solder. 


. For reflow soldering 


When performing reflow soldering using a hot-air oven or 
an infrared oven, observe the following conditions. Since 
the temperature applied to a switch and its terminals varies 
with the type and size of the PWB and the mounting density 
of the parts, sufficiently check the conditions in advance. 


Peak Temperature 


Cooling part — 


® _@ \ 
Temperature Main heating 


rising part 
@Temperature rising partl : Ordinary temperature to 
Pre-heating part: 30 to 60 s. \ 
@Pre-heating part: 140 to 160 °C, 60 to 120s. 
@Temperature rising partI: Pre-heating part to 200 °C, 
20 to 40s. 
@Main heating part: Reter to the figure below. 
®Cooling part: Between 200 to 100 °C, 1 to 4 °C/s 


Temperature (°C) 


Notes: Time 

@ Measure temperature profile at the part surface. 
@ Do not perform reflow soldering more than twice. 
Specified reflow soldering condition 


40 60 
Time (s) at 200 °C or more 
(Main heating part) 


Peak temperature (°C) 


. Notes on circuit conditions 
. TO ensure reliability, use detector switches within the 


rated range, as designated in “Product Specifications for 
Information.” 


. To avoid malfunction of a set due to bounce generated 


by turning the switch ON and OFF, and/or due to chatter 
generated by external vibrations, etc., take the following 
into consideration in design. 

@ Read contact multiple times. 

@ Set a delay time. 

@ Prepare a CR integrating circuit. 


. Prohibited items and notes on mounting and 


operating conditions 


. Design so that the load applied to the lever when a set is 


used is within the rated range of the switch's lever strength. 


2. If multiple switches are placed side by side, or a switch is 
placed near another part, the gap between the switch and 
the adjacent switch/part must be at least 1mm to prevent 
affect of flux and to ensure proper insulation distance. 

3. Design and use so that external stress is not continuously 
applied to the soldering parts in a set in any direction. 
External stress may cause pattern peeling and solder 
cracks on a PWB. 

4. When mounting a switch (mounting to chassis or button 
mounting), take care so that no foreign matter enters the 
switch. 

5. Contact lubricant, which is used in detector switches, 
may flow out to the exterior of the switch due to the 
structure. For design review, sufficiently check the 
operating conditions. 

6. Avoid the following ambient surroundings and other 
conditions because they may affect performance: 

Under an atmosphere of corrosive gas such as Clb, 

Hos, NO,, or SO, 

In atmospheres of residual water drops, dew 

condensation, adhesive water drops 

In liquid such as water, salt solution, oil, chemicals, 

and organic solvents 

In direct sunlight 

In dusty locations 


4. Prohibited items and notes on storage conditions 

Since contact characteristics and soldering quality may 

deteriorate due to sulfuration and oxidation of contacts and 

terminals, pay heed to the following items. 

1. For storage and transport of the switches, avoid unpacking 
them, and store them at room temperature and room 
humidity. Use them as soon as possible, generally within 
3 months, or within a maximum of 6 months after delivery. 

2. Do not store the switches under conditions of high 
temperature and/or high humidity, or in a location where 
corrosive gas may be generated. 

3. If some units remain after unpacking, store them after 
applying adequate moisture-proof and gas-proof 
treatment. 


5. For use in equipment for which safety requested 


Although care is taken to ensure switch quality, 

variation of contact resistance (increase), short 

Circuits, open circuits, and temperature rise are some 

problems that might be generated. 

To design a set which places maximum emphasis on 

safety, review the affect of any single fault of a switch 

in advance and perform virtually fail-safe design to 

ensure maximum safety by: 

1. preparing a protective circuit or a protective 
device to improve system safety, and 

2. preparing a redundant circuit to improve system 
safety so that the single fault of a switch does not 
Cause a dangerous situation. 


For notes on use, the following sources were referenced: 


A technical report EIAJ RCR5191 “Guideline of 
notabilia for switches for use in electronic equipment” 
issued by the Electronic IndustriesAssociation of 
Japan (Issued in March 1995) 


6. For actual use, be sure to refer to “Product 
Specifications for Information.” 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Detector Switches/ESE22 


2mm Size Detector Switches, Type 2N 
Series: ESE22 


Japan 


Mounting height: 1.9mm, SMD, wiping contact construction, 
reflow soldering applicable, embossed taping available 


@ Features 

@ Operable in two directions of X-X' or Y-Y' 

@ Light operating force: 300 mN (31 gf) max. 

@ Highly reliable contact through our own self-wiping 
contact construction 

@ Extremely thin profile and lightweight SMD 


l§ Recommended Applications 

@ Detection of mechanical position mode for Head- 
phone stereos, MD players 
Note: Please use ESE102 for high rating or high 
operating temperature use 


@ Major Specifications 
Rating 10 mA 5 VDC (Resistive load) 
Operating Force 300 mN (31 gf) max. 
Mounting Height 1.9mm 


Poles and Positions 1-pole 1-position 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Detector Switches/ESE22 


@ Dimensions in mm (not to scale) 


Part Numbers Packaging Part Numbers Packaging 
Type B ESE22MH3 Bulk packaging 
ase ae ee Embossed taping 


ESE22MH1 Bulk packaging 
= see Embossed taping 


ON position 


ON position measuring point 


ON position 30+0. Rotative center 1.45 Rotative center 


R4.5 


li Packaging Methods 
Standard Reel Dimensions in mm (not to scale) 


Taping Reel Embossed Carrier Taping 


16.4 
2 . . 
2 
. 4 oor Hi 
y Dads 
Standard Packaging Q’ty 
Part Numbers Packaging Q'ty 
ESE22MH2 4000 pcs. 


1.75+0.10 


16.0+0.3 


ESE22MH4 4000 pcs. 
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Panasonic 


Detector Switches/ESE21 


2mm Size Detector Switches, Type 2NV 
Series: ESE21 


A compact detector switch operable by light operat- 
ing force, applicable to detection or recognition of 
media or mechanism mode for electronic equipment 


@ Features 

@ Compact, outer dimensions: [_J3.4 mm, height: 2.3 mm 

@ Light operating force: 300 mN (31 gf) max. 

@ Highly reliable contact through our own self-wiping 
leaf spring contact construction 

@ Reflow soldering type available 


Mi Recommended Applications 

@ Detection or recognition of disk for 1/2” FDD’s, MD 
players 

@ Detection of mechanical position mode 


@ Major Specifications 
Rating 
Operating Force 
Mounting Height 


Poles and Positions 


@ Dimensions in mm (not to scale) 


ESE2101AT without Boss 


Japan 


10 mA 5 VDC (Resistive load) 
300 mN (31 gf) max. 
2.3mm 


1-pole 1-position 


Recommended land pattern 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Detector Switches/ESE21 


@ Dimensions in mm (not to scale) 
ESE2101BT with Boss 


Recommended land pattern 


Full travel 


ON starting position 


i Packaging Specifications 
Standard Reel Dimensions in mm (not to scale) 


Taping Reel Embossed Carrier Taping 


$380+2 


Tape running direction 
Feeding hole Leader 150 mm min. ae an 


LO -6 9-0 9-6-2 616 - ele 9 9 9 0'd 


= Lo oso 9 09 9 a} 
| : =a 
ees oe GH BBOPOS | 
i oa a la coe 
Cover tape 


if 1 
ion-loaded 10 pitches min. Non-loaded 10 pitches min, _ Loaded ___ Non-loaded 10 pitches min lon-loaded 10 pitches min. 


Standard Packaging Q’ty 


Part Numbers Packaging Q'ty 
ESE2101BT 2000 pcs. 
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Panasonic Detector Switches/ESE1 1 


5mm Size Detector Switches, Type 5N 
Series: ESE11 


Japan 


@ Features 

@ Light operating force: 350 mN (36 gf) max. 

@ Highly reliable contact through our own self-wiping 
leaf spring contact construction 

@ Reflow soldering type also available 


lM Recommended Applications 
@ Detection or recognition of Magnetic tapes, Disks 
@ Detection of position mode of a Mechanism 


@ Explanation of Part Numbers 


ARE MOOOOO 


Product Code Type Style Design No. 
@ Major Specifications 
Rating 10 mA 5 VDC (Resistive load) 
Operating Force 350 mN (36 gf) max. (Full Travel) 
Mounting Height 4.9mm 
Poles and Positions 1-pole 1-position 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Detector Switches/ESE11 


@ Dimensions in mm (not to scale) 
ESE11SV1_ For dip soldering ESE11MV1 For reflow soldering 


Full travel 
ON start position 


Vertical Type 


Recommended 
PWB piercing plan Recommended 


View from (A) land pattern 
View from @) 


ESE11MV2 For reflow soldering 


Full travel 


ON start position 


il =H 
nil! : 


Vertical Type 
Horizontal Type 


Recommended 
land pattern Recommended 


View from @) PWB piercing plan 
View from (A) 
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Panasonic Detector Switches/ESE11 


@ Dimensions in mm (not to scale) 


ESE11SH2C_ For dip soldering | No.6 | ESE11MH1 For reflow soldering 


Recommended land pattern, 
(Tolerance: +0.05) 


0.7 5.4 


\ 2-91.10°%° 
2-91.20°0°° 


Lever center 


Recommended 
PWB piercing plan 
View from @) 


ESE11MH2 For reflow soldering 


® 
Qa 
> 
Ke 
ia) 
~ 
= 
fe) 
N 
oc 
(2) 
a ie 


ON start position 


Full travel Full travel 
J i : - 2.2 
“4 - . ON start position 


‘ 


5.36 


Recommended land pattern, 
(Tolerance: +0.05) 


0.7 5.4 


6.15 


th M2 screw hole 
/ 


ae 7.65+0.05 
M2 screw hole /91.30°0° hole 1.30°6° hole 


2.85+0.05 


View from side(A) View from side(B) 


Recommended piercing plan 
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Panasonic 


Detector Switches/ESE1 1 


@ Dimensions in mm (not to scale) 


| No.9 | ESE11HS2 With mounting hole 


® 
jor 
> 
Ke 
i) 
_— 
c 
ie) 
N 
.= 
{e) 
= a 


/ Me screw hole 


2.85 0.05 


View from side(A) 
Recommended piercing plan 


5.85 


ON start position 


Full travel Full travel 


M2 screw hole 


View from side(B) 


ESE11SF1 Snap-in type 


Full travel 


is 


ON start position 


——— 
| 
| 

23 co 

4 


Recommended piercing plan 
(PWB thickness=0.80+0.05) 
View from terminal side 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Detector Switches/ESE11 


li Packaging Methods 
Standard Reel Dimensions in mm (not to scale) 


Taping Reel Embossed Carrier Taping 


Tape running direction 
P=12.0+0.1 


Leader 
na mmmin Start 


LAA Ath ala a A alah oY alan af 


ic To Iqacnogre ge ie 
GOD 7/ SU Uo a 
\ Cover tape. 


Non-loaded 10 pitches min. 


Standard Packaging Q’ty 
Part Numbers Packaging Q’ty 
Type ESE11MH 1500 pcs. 


@ Magazine for automatic-inserting in mm (not to scale) 


660 max 


Standard Packaging Q’ty 


Part Numbers Packaging Q’ty 
ESE11MV[_] 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 407 


Panasonic 


Detector Switches 


Common Specifications for Detector Switches 


Lever Strength 


Mechanical 
Specifications 


Terminal Strength 


Contact Resistance 


Electrical Insulation Resistance 


Specifications 


Dielectric Withstanding 
Voltage 


Operating 
Temperature Range 


Heat Resistance 


Low Temperature 
Resistance 


Environmental 
Specifications 
Humidity Resistance 


Non-loaded Life 


Loaded Life 


To withstand 10 N (1.02 kgf) push force applied in operating 


direction for 15 seconds [ESE14A: 20 N (2.04 kgf)] 


To withstand 3 N (306 gf) push force applied on the end of 


terminal in any direction for 1 minute 
[ESE21: 0.5 N (51 gf)] 


500mQ max. 


Terminal to Terminal and Terminal to Outer Metal Part: 
100 MQ min. (at 100 VDC) (ESE14A: at 500 VDC) 


Terminal to Terminal and Terminal to Outer Metal Part: 
100 VAC for 1 minute (ESE14A: 500 VAC for 1 minute) 


-10 to +70 °C 
(ESE21: -10 to +60 °C) 


+80 °C for 96 hours 


—20 °C for 96 hours 


40°C, 90 to 95 % RH for 96 hours 


Number of operations: 50000 cycles 
Contact resistance: 1Q max. 
(ESE14A: 300000 cycles, 500 mQ max.) 


Number of operations: 50000 cycles 
Contact resistance: 1Q max. 
(ESE14A: 300000 cycles, 500 mQ max.) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
408 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Detector Switches 


Minimum Quantity/Packing Unit 


Please place an order by an integer multiple of the Quantity/Carton. 


Product Item (Series, Type) 


2mm Size Detector Switches 
Type 2N 
Series: ESE22 


2mm Size Detector Switches 
Type 2NV 
Series: ESE21 


5mm Size Detector Switches 
Type 5N 
Series: ESE11 


Quantity/ Min. Q'’ty/ 
Carton Packing Unit 
(pcs.) (pcs. 


) 
24000 
Reel Pack (8000) 4000 


ESE22MH1 
12000 
poo —_ _ ~ 


ESE11SV1 

ESE11SH1C 

ESE11SH2C 

ESE11MV1 10000 = 
ESE11MH1 | (5000) 

ESE11MH2 Vinyl Bag 

ESE11HS1 

ESE11HS2 

ESE11SF1 


ESE11MH1T 9000 
ESE11MH2T Reel Pack (3000) 1500 


ESE11MVL]M Magazine 20000 


Notes 


eSB RS SCRE pS RS Se RR BR REE LL AE ED EIA SR SA VTL REED DDE BO DELETE LEAS LEAL SEER LEAR LEAL LGL EAL NEARED 
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Panasonic Light Touch Switches 
Light Touch Switch Series 


Quick Selection Guide of Light Touch Switches 
External 
Numbers L¥W¥H (mm orce oldering 
Super Small-sized r 4 1.6N (160 gf) 
SMD EVQPQ 4.5x4.5x0.55 Jo ayy (240 gf) Reflow 


NEW ir. 


Super Small-sized EVQPU 1.6N (160 gf) Reflo Straight Terminal 
Side-push SMD . 4.7x3.9X1-4 15 oN (220 gf)| J-bent Terminal 
1.0N (100 gf) | 
Super Thin SMD EVOPL | Fo gente [TEN (160 gf)] Reflow oo 
WR LET 19 6N (260 gf) TOWEL IANO 


roa Taree ene | Flow With Ground Terminal | “14-429 
mm Thic 
without Knob & EVQQF 6.2x6.8x2.0 |1.3N (130 gf) Reflow Without Ground Terminal 
P EVQPH 6.4x6.8x3.1 1.3N (130 gf) 
Flow 


2mm Thick SMD With Ground Terminal 


1.6N (160 gf) 


EVQQH 6.2x6.8x2.0 


with Knob 6 x6 8x2 5 Without Ground Terminal | 424-442 

2.6N (260 of 

ilcoinia 6.2x6.8x3.1 ( of) 
1.0N (100 gf) W Bulk 
:; ave Solderin 
6x3.5mm Square EVQPuJ cpr 1.6N (160 of)] petiow 2) smp 
“—"""" 12.4N (240 gf) Radial Taping 

6x3.5mm Square EVQPP 6.0x3./x2.5 LEN (160 gf) Reflow Land Pattern: 2 types 
Thin-type SMD MAOES 19 AN (240 gf) ne a 
6x3.5mm S woh Knob Center Height: 
Side-push Type SMD 7x7.7x6.35 2.5 mm, 4.0 mm 
6x3.5 mm Square 7.3x6.2/ |1.6N (160 gf)| Manual LSS min, 6.19 MM) 453 4p9 


EVQPJ Lo.=6.2 mm, 5.5mm 


5.5x5.0/4.3  |2.4N (240 gf)| Wave Soldering H=5.0mm. 43mm 


1.6N (160 gf) Straight Terminal 


6.0x6.0x4.3 
6.0x6.0x5.0 
6.0x6.0x7.0 


Side-push Type 


Side-push Type Slim 


EVQPA 
EVQPB 


With Ground Terminal 
Wave Soldering} Without Ground Terminal 


6.0x6.0x9.5 |1.0N (100 gf) 
1.3N (130 gf) 
5N Type EVQ?211 6.0x6.0x4.3 |1.6N (160 gf) With Ground Terminal 
2.6N (260 gf) Without Ground Terminal 
Wave Soldering 
Radial 
Radial Tapin 
Taping EVQPC 8.75x7.5x4.0 li 434-437 
EVQPF Bulk 
Side-push Type 
Round Type : EVQ11 6.0x6.0x7.0 |," Wave Soldering} H=4.3 mm, 5mm 438-439 
NEW ie Hh Act Knob Shape: 
Over Travel EVQPO 6.2x6.2x7.45 , ON bine Wave Soldering} Decentering, 
gf) Centering 440-441 


NEW Sey |ecmw + 1,0N(100 gH) | Reflow Terminal: Straight, J-bent 
Double-action ‘" EVQPW | 6.4x6.25x1.5 Positioning Boss: 442-443 
a 2 2.6 N(260 gf) | Manual With. Without 
NE 


se ; 
Radial a 2.0N (200 gf) Push Travel: 

6mm pe EVQPV 6x6. 1x5 . Wave Solderin 

Long 

Travel : 


S M D Re 3 3 am 
Bulk 


8 mm Square Long 
Travel 


. 2.5N (250 gf)| Reflow SMD 
EVQPM | 6.2x6.2x5.0 13.5 (350 gf)| Manual Bulk st al 
0.8N (80 gf) 
EVQQuJJ 8.0x8.0x5.0 |1.3N (130 gf)} Wave Soldering} Radial Taping : 
2.5N (250 gf) 


*See Internet or individual factory catalogs for detailed specifications 
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Panasonic 


Light Touch Switches 


4\ Application Notes 


When using our Light Touch Switches, please observe 
the following items (“prohibited items”) and be cautious 
of the following in order to prevent dangerous 
accidents and deterioration of performance. 


1. Notes on soldering conditions 

When performing solder dipping, check the soldering 

conditions according to the “Product Specification for 

Information,” because the conditions vary with the product. 

Do not wash the switch after solder dipping because 

flux may enter the switch, resulting in contact failure. 

Avoid use of jumper cables near the switches because 

flux may attach to them. 

1. Control the liquid level so that flux does not enter 
the switch from the top. 

2. When performing manual soldering, perform it at a 
temperature of 280 °C within 3 seconds. 

3. Do not apply a load to the switch lever after soldering. 

4. For reflow soldering 
When performing reflow soldering using a hot-air 
oven or an infrared oven, observe the following 
conditions. Since the temperature applied to a 
switch and its terminals varies with the type and 
size of the PWB and the mounting density of the 
parts, sufficiently check the conditions in advance. 


Peak Temperature 


© 
Cooling part 4 


©) ® 
Temperature Main heating 
rising partl 

@Temperature rising part! : Ordinary temperature to 

Pre-heating part: 30 to 60 s. nN 
@Pre-heating part: 140 to 160 °C, 60 to 120 s. 
@Temperature rising partl: Pre-heating part to 200 °C, 

20 to 40s. 
@Main heating part: Reter to the figure below. 
®Cooling part: Between 200 to 100 °C, 1 to 4 °C/s 


Temperature (°C) 


Time 
Notes: 
@ Measure temperature profile at the part surface. 
@ Do not perform reflow soldering more than twice. 


Product reflow specified condition 


Peak temperature (°C) 


Time (s) at 200 °C or more 
(Main heating part) 


2. Notes on design of a set 

1. For switch mounting holes, refer to the “Recommended 
PWB piercing plan” as described in “Dimensions.” 

2. For shapes of operating parts in a set, refer to 
recommended shapes described in “Product 
Specifications for Information.” 


3. Other prohibited items and notes 

1. Take care not to apply excessive load to a switch. 
Doing so may cause terminal deformation, contact 
failure, and/or malfunction. 


2. Sufficiently check any generation of corrosive gas 
from the components in a set under actual operating 
conditions. Corrosive gas may cause contact failure 
and corrosive stress cracking of metal. 

3. To prevent contact failure due to foreign matter 
(such as chips of a PWB and flux) entering a 
Switch, take care when handling a PWB. after 
mounting. Do not stack the PWB’s. 


4. Prohibited items and notes on storage conditions 
Do not store the switches under high temperatures 
and/or high humidity, or in a location where corrosive 
gas may be generated. Store the switches at room 
temperature and room humidity in a packed condition. 
Use them within a maximum of 6 months after delivery. 
Check the date of manufacture on the package box 
and apply the “first-in-first-out” rule. If unpacked 
switches must be stored as inventory, store them in a 
polyethylene bag to keep out air. 


5. Prohibited items on fire and smoking 

1. Absolutely avoid use of a switch beyond its rated 

range because doing so may cause a fire. 
If misuse or abnormal use may result in conditions 
in which the switch is used out of its rated range, 
take proper measures such as current interruption 
using a protective circuit. 

2. The grade of nonflammability for resin used in Light 
Touch Switches is “94HB”, which is based on UL94 
Standards (flammability test for plastic materials). 
Prohibit use in a location where a spreading fire may 
be generated or prepare against a spreading fire. 


6. For use in equipment for which safety requested 


Although care is taken to ensure switch quality, 

variation of contact resistance (increase), short 

circuits, Open circuits, and temperature rise are 

some problems that might be generated. 

To design a set which places maximum emphasis 

on safety, review the affect of any single fault of 

a switch in advance and perform virtually fail-safe 

design to ensure maximum safety by: 

1. preparing a protective circuit or a protective 
device to improve system safety, and 

. preparing a redundant circuit to improve system 

safety so that the single fault of a switch 
does not cause a dangerous situation. 


For notes on use, the following sources were referenced: 


A technical report EIAJ RCR5191 “Guideline of 


notabilia for switches for use in electronic equipment” 
issued by the Electronic Industries Association of 
Japan (Issued in March 1995) 


7. For actual use, be sure to refer to “Product 
Specifications for Information.” 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


H@ Common Features of Light Touch Switches 

@ Short push-travel, clear click operation feeling 

@ Low contact resistance 

@ Advantageous circuit design by short bouncing of 
less than 1ms 

@ Reliable switching operation by our own holed 
metal disk spring with self-cleaning effect 


M@ Recommended Applications 

@ Electronic tuning system 

@ Operating button (switch) of Tape recorders, Video 
appliances 

@ Transmission button (switch) of Remote controls 

@ Time control for Digital clocks 

@ Operation for Measurement instruments and 
Communication equipment 


@ Product Chart 
@ Surface Mount Light Touch Switches 


Soldering 


Light Touch Switches 


Flow and Reflow soldering 


Taping 


Profile 


Soldering 
Without sealing film 


Operating 
az Force ' EVQQFA EVQQFF EVQQFV 
Unit: N (gf) 
H=2 mm 


Reflow soldering 


Type with Knob 
Packaging Bulk Taping Bulk 
L=2, 2.5, 3.1 mm| L=2,2.5,3.1 mm L=3.1 mm 


Profile he 


Operating 16 
|e 
Unit: N (gf) 


Note: EVQ in the part number is not shown here. 
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EVQQFY 


With sealing film 


Taping 
L=3.1 mm 


26 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Light Touch Switches 


@ 5N Type Light Touch Switches O=!In production A= Available 


Operating 
Force 


Positioning Pin |Ground Terminal 


With 
ground terminal 


Without 
positioning pin 


1.3+0.4N 
(130+40 gf) 


Without 
ground terminal 


With 
ground terminal 


Without 
positioning pin 


1.6+0.5N 
(160+50 gf) 


Without 
ground terminal 


With 
ground terminal 


Without 
positioning pin 


2.6+0.6N 
(260+60 gf) 


Without 
ground terminal 


@ 6x3.5mm Square Light Touch Switches 


General Type 


EVQPJA EVQPJS EVQPJG 
EVQPJB EVQPUX EVQPJH 
EVQPJC EVQPJU EVQPJJ 


Operating Force 
1.0+0.5 N (100+50 gf) 
1.6+0.5 N (160+50 gf) 
2.4+0.6 N (240+60 gf) 


H=5.0 mm 


@ Super Thin Light Touch Switches for Reflow Soldering 


Test pole shape 


bd 


L=1.5 mm 
(With Knob) 


Height L=0.8 mm 


A 
cE 
PLS 


1.0N (100 gf) 
1.6N (160 gf) 
2.6N (260 gf) 


Slant ¢0.6 max. 


vu 


Low current momentary push-on switches for signal control in the electronic equipment 


@ Explanation of Part Numbers 


NOOUOOUOO0Od 


Product Code 


Color of 
9th | the body 
(knob) 


Construction, Packing 


Height of the switch 
from mounting surface 
Unit : mm (02=2 mm) 


Surface Mount 
Light Touch Switches 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Light Touch Switches/EVQPQ 


Super Small-sized Surface Mount 


. , Japan 
Light Touch Switches 
Type: EVQPQ 
@ Features 
@ Super small-sized, thin profile, SMD 
(Outer dimensions: (_]4.5 mm, Thickness: 0.55 mm) 
@ Lightweight: 20 mg (1/2 compared with coventional type) 
@ Reflow soldering applicable 
Mi Recommended Applications 
@ Operation switches for Headphone stereos, Camcorders 
@ Operation switches for Cellular telephones, Pagers 
@ Operation swithces for Car audio equipment 
@ Major Specifications 
Type Snap action/Push-on type SPST 
Maximum Power Rating 20 mA 15 VDC (Resistive load) 
Dielectric Withstanding Voltage 100 VAC for 1 minute 
Bouncing ON: 3ms max. 
OFF : 10 ms max. 
1.6+0.5 N (160+50 gf) 
Operating Force 
Mechanical foownarace saliiinendlatiscincdl st 
Push Travel 0.2+0.1 mm 
Operation Life 200000 cycles min. (1.6 N), 50000 cycles min. (2.4 N) 
Endurance 
Operating Temperature -20 to +70 °C (45 to 85 % RH) 
Note: Non washable 
@ Dimensions in mm (not to scale) 
No. 1 
4.50°338 (A) (8) 
43 Film holder O 0 


©) ©) 


Circuit diagram 


Date code 


B | el 
Film holder Se —J 


Recommended land pattern 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


Super Small-sized Side-push Type 
Surface Mount Light Touch Switches 


Series: EVQPU 


A super small-sized, low profile and side-push type 
surface mount light touch switch with external dimen- 
sions of 4.7 mm X 3.5 mm, 1.6 mm in height 


@ Features 

@ Long life and excellent operation feeling by use of a 
super small-sized round shaped movable contactor 

@ High contact reliability through airtight construction 

@ High mountability by J-bent terminals 


lM Recommended Applications 

@ Signal input switch for Mobile communication 
equipment, Audio visual equipment, Office automa- 
tion equipment 


@ Industrial Property: 2 Patents (pending) 


@ Explanation of Part Numbers 


OOO 


4th & Sth 


PU Super small-sized, 
side-push 


2.2N 


ON 
(160 


@ Major Specifications 
Type 
Power Rating 
Contact Resistance 
Electrical Insulation Resistance 
Dielectric Withstanding Voltage 
Bouncing 
Operating Force 


Release Force 


Push Strength 


Mechanical 


Push Travel 
Operation Life 


Endurance | Operating Temperature 


Storage Temperature 


Light Touch Switches EVQPU 


Japan 


J-bent terminals 


Straight terminals 


(220 a1) | Jebent | 8 | > _| 


1.6 4 N (160 40 gf) 
0.1 N (10 gf) min. 


7th & 8th | Mounting Height 


Snap action/Push-on type SPST 


50 mA 12 VDC 
500 mQ2 max. 
100 MQ min. (at 100 VDC) 
250 VAC for 1 minute 
10 ms max. 
ao) Ww (220 of) 
0.2 N (20 gf) min. 
30 N (3 kgf) 


+0.7 +70 


0.38 mm 
100000 cycles min. 
-—25 to +65 °C 
-—40 to +85 °C (Embossed taping: —20 to +60 °C) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Light Touch Switches EVQPU 


@ Dimensions in mm (not to scale) 


Japan 
With straight terminals 
Without boss 


— 32 
Part No Operating Force Circuit diagram 


EVQPUA 
EVQPUN 


. 


Japan 
With straight terminals 
With boss 


Part No. Cravating Force 
EVQPUL |1.6N (160gf) 
EVQPUC |2.2N (220gf) 


EVQPUQ |1.6N (160g}) 


EVQPUG |2.2N (220gf) 


Japan 
With J-bent terminals 
Without boss 


Part No. Operating Force 
EVQPUK ‘2 Circuit diagram 
i 
EVQPUP 
EVQPUF 


Japan 
With J-bent terminals 
With boss 


Part No. 


EVQPUM |1.6N (160g}) 
EVQPUD |2.2N (220gf 
EVQPUR |t. 


EVQPUH |2.2N (220gf 10 Recommended land pattern 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Light Touch Switches/EVQPL 


Super Thin Surface Mount Light Touch Switches 
for Reflow Soldering 


Type: EVQPL 


@ Features 
@ Extremely thin and small-sized: 

Thickness: 0.8 mm, External dimensions: [_]4.9 mm 
@ Short push travel with excellent clear tactile feeling 
@ High contact reliability due to airtight construction 
@ Long operation life due to stainless steel diaphragm 


Mi Recommended Applications 
@ Operating button switches for Camcorders, 
Headphone stereos 


@ Major Specifications 
Power Rating 
Contact Resistance 
Insulation Resistance 


Electrical 


Dielectric Withstanding Voltage 


Bouncing 


. Operating Force 
Mechanical 


Push Travel 
Operating Life 
Endurance 


Operating Temperature 


Storage Temperature 


Note: Non washable 


1,040.5 N (100+50 gf) 
1.6+0.5 N (160+50 gf) 


Japan 


without Knob with Knob 


50 mA 12 VDC max. 
100 MQ max. 
100 MQ min. (at 100 VDC) 
250 VAC for 1 minute 


3ms max. (ON) 
10 ms max. (OFF) 


2.6+0.6 N (260+60 gf) 


0.25%8-55 mm 


500000 cycles min. 200000 cycles min. 


-20 to +70 °C (45 to 85 % RH) 


-40 to +85 °C 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Light Touch Switches/EVQPL 


@ Dimensions in mm (not to scale) 


Japan 
Surface mount 
For reflow soldering 
Without knob 


Japan 
Surface mount 
For reflow soldering 
With Knob 


EVQPLA 


Test pole shape 


1} | | 
Sarr 10.3] 8 
| 25 | |o 


5+0.5 


nal 


4 Recommended land pattern 


4A Recommended land pattern 


Circuit diagram 


418 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Light Touch Switches/EVQQF 


Surface Mount Light Touch Switches 
for Flow and Reflow Soldering 


Type: EVQQF 


Japan 


@ Features 

@ 2.0mm thick Chip Light Touch Switch 

@ For flow soldering, reflow soldering 

@ High reliability due to airtight construction 
@ Excellent tactile feeling 

@ With or without ground terminal 

@ Insertion types available 


@ Major Specifications (EVQQF, PH, QG/QH) 


Power Rating 20 mA 15 VDC max. 


Contact Resistance 50 mQ max. 
: Insulation Resistance 50 MQ min. (at 100 VDC) 

Electrical a ere 

Dielectric Withstanding Voltage 250 VAC for 1 minute 

ee 3ms max. (ON) 

g 8 ms max. (OFF) 
1.340.4.N (130+40 gf) 

Operating Force 1.6+0.5 N (160+50 gf) 2.6+0.6 N (260+60 gf) 
Mechanical (EVQQF:1.3 N only) 

Push Travel 0.25+0.10 mm 

Operating Life 100000 cycles min.* 50000 cycles min. 
Endurance Operating Temperature ~20 to +70 °C (45 to 85 % RH) 


Storage Temperature -40 to +85 °C 


Note: Non washable 
* 1 million cycles also available, consult our salesmen. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Light Touch Switches/EVQQF 


@ Dimensions in mm (not to scale) 


Registered by EIAJ-SMD Outline Registration System 


Japan 
Surface mount 
For flow/reflow soldering 
Without ground terminal 


EVQQFAO02K (Bulk) 
EVQQFVO2K (Taping) 


Registered by EIAJ-SMD Outline Registration System 


vepen 6.2+0.3 
Surface mount 
For flow/reflow soldering 


With ground terminal 


Circuit 
diagram 


EVQQFFO2K (Bulk) 
EVQQFYO02K (Taping) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Light Touch Switches/EVQPH/EVQQH/EVQQG 


Surface Mount Light Touch Switches 
with Knob for Reflow Soldering 


type: EVQPH/EVQQH/EVQQG 


Japan 


@ Features 

@ Easy operation type with knob 

@ Reflow soldering applicable 

@ Wide product variety: With or without ground termi- 
nal, Height, Operation force 


i Dimensions in mm (not to scale) 
Registered by EIAJ-SMD Outline Registration System 


Japan 
With knob SS = 
Surface mount 
For reflow soldering 
Without ground terminal 
Notes: geal] | 
1. Non-washable in solvents 


2. Types with ground terminal 6840.2 
available 


Lenten 


Y Recommended land pattern 


Operating Force t 
EVQPHC, PHP} 1.3 N (130 gf) a %* This land not necessary when a 
EVQPHF, PHV|1.6 N (160 gf) Circuit diagram ground terminal is not used. 
EVQPHQ, PHU}]2.6 N (260 gf) 


Registered by EIAJ-SMD Outline Registration System 
Japan 6.2+0.3 


With knob 

Surface mount 

For reflow soldering 
Without ground terminal 
Notes: 

1. Non-washable in solvents 


2. Types with ground terminal 
available 


Y Recommended land pattern 


Operating Force 
EVQQG2, QG3|1.3 N (130 gf) : * This land not necessary when a 
EVQQHO, QH3} 1.6 N (160 gf) in. ground terminal is not used. 
EVQQG4, QG§ 2.6 N (260 gf) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 424 


Panasonic 


Light Touch Switches/EVQPQ 


Mi Recommended Reflow Soldering Conditions 


Conditions 
Set the surface of PWB at 180°C in 2.5+0.3 
Preheat minutes after put into the preheat or cham- 
ber oven. 
Set the surface of switches at 240°C in 


salcering 10+0.5 seconds after put into soldering oven. 


@ Embossed Carrier Taping 
Tape width=12 mm 
th Feeding hole Chi 


— ocket 
/ [Pp Py 
/ Do | 2 Fo 
I / f / | 


\ 
\Chip component L. Pr_| Tape running direction 


te 


@ Standard Reel Dimensions in mm (not to scale) 


for Flow for Reflow 
soldering | soldering 
type type 


Mi Recommended Flow Soldering Conditions 
(Applied to EVQQFV and EVQQFY) 


Soldering Conditions 
K322V (by Tamura) 
Specific gravity : 0.84 


Application 


& o | flux Time : 240.55 

%9) 

c 

= 3 Temperature : normal temperature 
xe) 

3 ¢ Flux method : Foam flux 


Preheat 


100 to 120°C, 60s 
Temperature : 250+5 °C 


Time >: 5s max. 


160 


Switch Top (°C) 


(Normal Temp.) 


' 
' 
' 
' 
' 
‘ 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
! 
' 
' 
' 
_ 


100 to 120 
—_ 


call leeesewccedcawenecscemencnl 


_ Fanor Normal Temp. 


1 50 to 60 


Soldering Time (s) 


Recommended Reflow Temperature Profile 


Tape running direction——~ 


| Pe | Po | Do Dia. | th | 


—— 040.2 | 7.5+0.2 |12.0+0.30] 5.5+0.1 |1.75+0.10] 8.00.1 | 2.0+0.1 | 4.00.1 | 1.5*2-7 [0.3020.05 
25/8.) 
4. ze 0 4.45+0.207.25+0.20 


i Recommended Operating Conditions 


Unit: mm 


1.0/1.7+0.2 


Leaning angle range 


Switch 
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Panasonic Light Touch Switches/EVQPJ 


6x3.5 mm Square Light Touch Switches 
Type: EVQPJ 


Japan 


@ Features 

@ 6x3.5 mm type for space saving, high density 
installation 

@ Excellent clear click tactile response 

@ Wave soldering applicable 

@ Excellent soldering heat endurance due to heat- 
resistant resin 

@ Excellent mounting efficiency with radial taping 
package 


H Recommended Applications 

@ Car audio equipment 

@ Compact disc players 

@ Operating switches for electronic equipment 


@ Major Specifications 


Snap action/Push-on type SPST 


Switch Part | Circuit Diagram A 0 


Power Rating 50 mA 12 VDC 

Contact Resistance 100 MQ max. 
Electrical 

Dielectric Withstanding Voltage 250 VAC for 1 minute 


1.0+0.5 N (100+50 gf) 
(Low force type) 
1.6+0.5 N (160+50 gf) 
(Standard) 


Operating Force 


2.4+0.6 N (240+60 gf) 
Mechanical 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Light Touch Switches/EVQPu 


Dimensions in mm (not to scale) 


Operating Force 1 P| 
EVQPJAII.0+0.5 N (100250 gf) yi : Recommended PWB piercing plan 
EVQPJBI1.6+0.5 N (160+50 gf) (Pitch tolerance: =0.1) 
EVQPUCP2.4+0.6 N (240460 gf) Circuit diagram View from mounting side 


Japan 


6x3.5 mm Square SMD 


Operating Force le o\ GA _| 
1  £Z 


EVQPJS|1.0+0.5 N (100+50 gf) } “ZZ 
EVQPUX|1.6+0.5 N (160+50 gf) 


Circuit diagram Recommended land pattern 


Radial taping 


Adhesive tape shall not extend beyond 
base paper 


/ Adhesive tape 


\.2-90.95+0.05 6.3540.70| _—12.7+0.3 


Recommended 

PWB piercina plan 

(Pitch tolerance: +0.1) 

View from mounting side 
Operating Force 


EVQPJG}1.0+0.5 N (100+50 gf) aa 


| an Knob height 
® © a 
EVQPJJ|2.4+0.6 N (240+60 gf) 5.0 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


Light Touch Switches/EVQPP 


6x3.5 mm Square Thin-type 
Light Touch Switches 
for Reflow Soldering 


Series: EVQPP 


@ Features 

@ 6x3.5 mm square thin type: 2.5 mm in height 

@ Excellent clear click feeling due to tactile feedback 
characteristic 

@ Reflow soldering applicable 

@ Dustproof construction 


Mi Recommended Applications 
@ Operating signal input switches for Portable CD 
players, MD players, Communication equipment 


@ Explanation of Part Numbers 


Japan 


AMEOUOOOL 


pp 6x3.5 mm Square 
Thin-type 


J-bent 


| P| 4.6 N(160 gf) 


2.4 N(240 gf) 


Flat 
M@ Major Specifications 


Power Rating 
Contact Resistance 
Electrical Insulation Resistance 
Dielectric Withstanding Voltage 
Bouncing 
Operating Force 
Mechanical | Push Travel 


Push Strength 


Soldering Heart 


Endurance 


Operation Life 


Operating Temperature 


Storage Temperature 


Operating Force [Terminal Shape 
1.6 N(160 gf) 
2.4 N(240 gf) 


Height Rate 


0.1 


8th & 9th Height 
z 


50 mA 12 VDC 
100 MQ max. 

100 MQ min. (at 100 VDC) 

250 VAC for 1 minute 
10 ms max. 
1.6+0.5 N (160+50 gf)/2.4+0.6 N (240+60 gf) 
0.25+0.20 mm 
30 N (3 kgf) min. (Vertically, 1 minute) 
5s at 260°C (2 times max.) 


1.6 N: 50000 cycles min. 
2.4N: 30000 cycles min. 


-—20 to +85 °C 


-20 to +60 °C (Embossed taping package) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Light Touch Switches/EVQPP 


Dimensions in mm (not to scale) 


Japan 


With straight terminals As 
Without ground terminals 8) 
Circuit diagram 

Knob color: Black 


Part No] Operating Force 
EVQPPF/1.6+0.5 N (160+50 gf) 
EVQPPH  2.4+0.6 N (24060 af) 


Recommended land pattern 


Japan 


With J-bent terminals B40. «rt | ee 


Without ground terminals | | “~ (B) 
| | (8) 


rt 
&) 
Circuit diagram 
Knob color: Black 


rt 


| | | 
| 
Part No] Operating Force Recommended land pattern 
EVQPPBI1.6+0.5 N (160+50 gf) 
EVQPPD2.4+0.6 N (240+60 gf) 


Japan 


With straight terminals 


With ground terminals 


Circuit diagram 
Knob color: Black 


Part No Operating Force 
EVQPPP| 1.6+0.5N(160+50 gf) 
EVQPPR 2.4+0.6 N(240+60 gf) 


Recommended land pattern 


Japan 


With J-bent terminals 
With ground terminals 


Circuit diagram 
Knob color: Black 


Ground 


Part No] Operating Force Recommended land pattern 
EVQPPK|1.6+0.5 N (160+50 gf) 
EVQPPM 2.4+0.6 N (240+60 gf) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Light Touch Switches EVQPJ/PN 


6x3.5 mm Square Side-push Type Japan 
Light Touch Switches for Reflow Soldering 


Series: EVQ PJ/PN 


A side-push type surface mount Light Touch Switch 


@ Features 

@ Two types of 2.5 mm or 4 mm in height from PWB 
to the knob center availble 

@ SMD, embossed taping package 


M@ Recommended Applications 
@ Signal input switch for Audio visual equipment, 
Office automation equipment 


@ Explanation of Part Numbers 


4th, 5th, 6th Height 


PNT 


7th & 8th 


9th Knob Color 
K 


Height from Bottom to Knob Top 


@ Product Chart 


Part No. 
EVQPJT 
EVQPNT 


Height from PWB to Knob Center 
2.9mm 


4mm 


M Major Specifications 


Snap action/Push-on type SPST 


ae 


Switch Part | Circuit Configuration : 
© 


cine! Insulation Resistance 100 MQ min. (at 100 VDC) 
ca 
iad Dielectric Withstanding Voltage 250 VAC for 1 minute 


Operation Life 


10 ms max. 
1.0+0.4 N (100+40 gf) 
0.2 N (20 gf) min. 
0.25735 mm 
20 N (2 kgf) min. 15 s 
50000 cycles min. 


Endurance | Operating Temperature 


Storage Temperature 


—20 to +70 °C 


—40 to +85 °C (Embossed taping: —20 to +60 °C) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Light Touch Switches EVQPJ/PN 


@ Dimensions in mm (not to scale) 


Japan O—~—@) 
EVQPUT (H=2.5 mm) > 


Circuit diagram 


10.07%" 
6.50+0.05 


T5078. ¥ 


Recommend land pattern 


Japan 


EVQPNT (H=4 mm) oe 


Circuit diagram 


5.0+0.2 
4.55+0.50 | 
* | 


6.35+0.20 


10.0*9* 
= 6.50+0.05 * 
5.078. 


i 


3.140 


35+0.10, 2.58 


| 

| 

| 2 
| 35%. 


P7 
| ‘one OS 
a a 6.588 4 


Recommended land pattern 


5.85+0.10 


‘ 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Light Touch Switches/EVQPJ 


6x3.5 mm Square Side-push Type 
Light Touch Switches 


Series: EVQPJ 


Japan 


@ Features 

@ 6x3.5 mm square, side-push actuating type 

@® Excellent clear click tactile response due to tactile 
feed-back characteristic 

@ Expanded variety together with current top-push 
actuating type 


MM Recommended Applications 
@ Operating push-button switches for Portable CD 
players, MD players or CD-ROM drivers 


@ Major Specifications 


Power Rating 20mA 16VDC/50mA 12VDC 


Contact Resistance 100mMQ max. 
Electrical Insulation Resistance 1OOMW min. (at 100VDC) 
Dielectric Withstanding Voltage 250VAC for 1 minute 


Bouncing 10ms max. 


Ooerating Force Le Ey 2.4+0.6N (240+600f 
perating 1.640.5N (160+50gf) 4t0.6N (2404609f) 


Push Strength 30N (3kgf) min. (Horizontally, 1 minute) 
Soldering Heart 5s at 260°C (2 times max.) 


Endurance | Operation Life 50,000 cycles min. 30,000 cycles min. 


Operating Temperature -20 to +70°C 


@ Dimensions in mm (not to scale) 


No. 1 “| 
A poss 
Knob color WD @& 
Gray: 1.0 N (100 gf) 
Black: 1.6 N (160 gf) : : 
Brown: 2.4 N (240 gf) Ga 
Circuit diagram 
3 
ao 
* > 
oO 4 
ail | 29° 
a | 
———— 


Recommended PWB piercing plan 
View from mounting side 


__7.040.5 


Part No. | Operating Force 


EVQPJO | 1.0N (100 gf) for t=1.2 PWB (t=1.6 also available) 
EVQPJ7 | 1.6N (160 gf) * 2.5 also available 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Light Touch Switches/EVQPS 


Side-push Type 
Slim Light Touch Switches 


Series: EVQPS 


Japan 


Compact and low profile of 7.4 mm x 4 mm x 1.8mm (4), 
side-push type 


@ Features 

@ Long life (0.5 million cycles) and excellent operation 
feeling due to extremely small-sized diaphragm 

@ 2 types in terminal shape of straight and J-bent 
available 


M RecommendedApplications 


@ Signal input switches for Mobile communication, 
Audio visual and OA equipment 


@ Explanation of Part Numbers 


4th & Sth 


PS 


[ms on] nag 


Knob Color 
Black 


@ Major Specifications 


Type Push-on type SPST 


Bouncing 10 ms max. 

Operating Force 16N Type: 1.672) N (160720 gf), 2.2 N Type: 2.272 8N (220782 gf) 

Release Force 1.6 N Type: 0.1 N (10 gf) min., 2.2 N Type: 0.2 N (20 gf) min. 
Mechanical oe aes 

Travel 0.3*33 mm 

Push Strength 30N for 1 minute 


Operating Life 100000 cycles min. 
Endurance Operating Temperature ~20 fo +70 °C 
Storage Temperature -40 to +85 °C (Taping: —20 to +60 °C) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
430 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic | Light Touch Switches/EVQPS 


@ Dimensions in mm (not to scale) 


With Boss 


Recommended land pattern 


Circuit diagram 


B' 
Recommended land pattern 
Circuit diagram 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Light Touch Switches/EVQPS 


@ Dimensions in mm (not to scale) 


Straight terminal, without Boss 


Recommended land pattern 
Circuit diagram 


J-bent terminal, without Boss 


Circuit diagram Recommended land pattern 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Light Touch Switches/EVQPS 


li Embossed Carrier Taping Dimensions in mm (not to scale) 


a a a ee 
16.020.3 


Tape running direction——- 


@ Explanation of Part Numbers 


Ma OOOOOG 


Product Code 


7th&8th 
Side-push| Top-push 


eo [ae 
[owe 


8 mm Square Long Travel 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Light Touch Switches/5N Type 


5N Type Light Touch Switches 


@ Features 

@ 6mm x 6mm square, body thickness 3.2mm 

@ Push travel 0.25 mm, clear click tactile response 

@ Wide selection with or without ground terminal, 
top-push or side-push type with snap-in terminals 

@ Wave soldering applicable 


HM Recommended Applications 
@ Operating button switches for Audio visual, OA, 
Communication equipment, Measurement instruments 


@ Major Specifications 


Japan 
Malaysia 


Snap action/Push-on type SPST 


Switch Part 


Circuit Diagram 


Power Rating 
Contact Resistance 


Insulation Resistance 


Electrical Dielectric Withstanding Voltage 


Bouncing 


Operating Force 
Mechanical 


Push Travel 


Operating Life 100000 cycles min.* 


Endurance Operating Temperature 
Storage Temperature 


* 1 million cycles also available, consult our salesmen. 


oe ee ee | ee ee 


B' 


20 mA 15 VDC 
50 MQ max. 
50 MW min. (at 100 VDC) 
250 VAC for 1 minute 


3ms max. (ON) 
8 ms max. (OFF) 


(100+40 gf) 


(130+40 gf) 2.6+0.6 N (260+60 gf) 


(160+50 gf) 


0.25+0.10 mm 
50000 cycles min. 
-—20 to +70 °C 


-40 to +80 °C 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


434 


Panasonic Light Touch Switches/5N Type 


@ Dimensions in mm (not to scale) 


Japan 
Malaysia 
Top-push 
Without ground terminal 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
View from mounting side 


Part No. | Operating Force 
Knob height 


EVQPAC | 1.0N (100 gf) a7 <a 
EVQPAD | 1.3N (130 gf ____ 43 
EVQPAE | 1.6N (160 gf 
EVQPAG | 2.6N (260 of 


Japan 
Malaysia 


Top-push 
With ground terminal 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
View from mounting side 


Part No. 
EVQPBC 
EVQPBD 
EVQPBE 
EVQPBG 


Knob height 


PE ene mea RAR, ik RP BS ES OPE SE REL A ET SN NRE AS bl AE ONL PR MARE RIEL CADIS YY MOP LE ENTE SISTA TET TNA I SD OTST EES EDP PEND LEN ELE SLAG LE SD LEE NESE LE 
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Panasonic Light Touch Switches/5N Type 


i Dimensions in mm (not to scale) 


Japan 
Malaysia The direction of P) orQ) side is randomly settled. 
China 


1.3 max 


2-terminal type C6.0+0.3 
. 2.7+1.0 
Radial taping (EIAJ RC-1008) He - 4 


Without ground terminal SS aa E-E' Section 


Adhesive tape shall 
not extend beyond 
base paper. 


Adhesive tape 


inde 
® © 


Circuit 
diagram 


1, 2 


To) 
2 2-91.00+0.05 


Recommended PWB piercing plan 
Operating Force (Pitch tolerance: +0.1) 


EVQ213 1.0N (100 gf) View from mounting side 
EVQ214 | 1.3N (130 gf 
EVQ215 | 1.6N (160 af 


EVQ227 | 2.6N (260 of L=4.3mm, 5mm, 7mm, 9.5mm 


EIAJ RC-1008 shall be applied to the items not specified here. 


Japan 


2-terminal type 
Radial taping (EIAJ RC-1008) 
With ground terminal 


E-E' Section 


Adhesive tape shall 
not extend beyond 
base paper, 


/ Adhesive tape 


Circuit 
diagram 


6.35+0.70 | 12.7+0.3 


- —— 


acs 


gax Copper portion 
“A 2-91.00+0.05 


Part No. | Operating Force 

EVQ233 1.0N ( 100 gf) Recommended PWB piercing plan and resist layout (from terminal clinched side) | EIAJ RC-1008 shall be applied to the items not specified here 
(Pitch tolerance: +0.1) 

EVQ234 | 1.3N (130 gf 

EVQ235 | 16N (1600f 


EVQ247_ | 2.6N (260 gf L=4.3 mm, 5mm, 7mm, 9.5mm 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
436 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Light Touch Switches/EVQPC 


SN Side-push Type Light Touch Switches, 
Radial Taping 


Type: EVQPC 


Japan 


@ Features 

@ Excellent mounting efficiency with radial taping package 

@ Packaging specifications for radial taping based on 
EIAJ Standard adopted 

@ Excellent clear click feeling 


M RecommendedApplications 
@ Operating button switcnes for Audio visual, OA, 
Communication equipment 


@ Major Specifications 


ae eR eet eee latent 
| Snap action/Push-on type SPST 


Switch Part | Circuit Diagram —e 8B 
Power Rating 20mA 15VDC 
_ Contact Resistance 5OmW max. 
Insulation Resistance 5OMW min. (at 1O0OVDC) 
Electrical Dielectric Withstanding Voltage 250VAC for 1 minute 
—e 3ms max. (ON) 
8ms max. (OFF) 
—_ EVOPCO: 1.0+0.4N (100+40gf) 
| Operating Force EVQPC1: 1.340.4N (130#40gf) | EVQPC3: 2.6+0.6N (260+60gf) 
Mechanical ee EVQPC2: 1.6+0.5N (160+50qf 
Push Travel 0.25+0.10mm 
Operating Life 100000 cycles min.* 50000 cycles min. 
Endurance Operating Temperature ~20 to +70°C 
Storage Temperature -40 to +80°C 


* 1 million cycles also available, consult oyr salesmen. 


@ Dimensions in mm (not to scale) § 


No. 4 


e oa.% ~ jt 
Q 2-61 00+0.05 


5020.1 | 


7.0+0.1 


\ 
Recommended PWB piercing pian ——= . > 


(Pitcn tolerance: +0.1) 
View from mounting side 


A B 


Circuit diagram 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use 
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Panasonic Light Touch Switches/EVQ11 


Round Type Light Touch Switches, 
Radial Taping 


Type: EVQ1 1 


Japan 


@ Features 

@ A compact and round type Light Touch Switch 

@ Higher mounting efficiency due to forged terminals 
@ Same characteristics as 5N type 


M Recommended Applications 

@ Operating push-button switches for Audio visual, 
OA or Communication equipment, Measurment 
instruments 


@ Major Specifications 


Snap action/Push-on type SPST 


Switch Part | Circuit Diagram A ety pts B 


B ; 3 ms max. (ON) 
net 8 ms max. (OFF) 


(100+40 gf) 


Operating Force (130+40 gf) 2.6+0.6 N (260+60 gf) 
Mechanical (160+50 gf) 


Endurance -20 to +70 °C 


* 1 million cycles also available, consult our salesmen. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
438 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Light Touch Switches/EVQ11 


@ Dimensions in mm (not to scale) 


The direction of P) ofQ) side is randomly settled. 
1.3 max. 


12.7£1.0 


E-E' section 


Adhesive tape shall 
not extend beyond 


base paper. 


Adhesive tape 


seeene 
= =_—— 


|, 6.35+0.70 12.740.3 
~ ss a 


E1AJ RC-1008 shall be applied to the items 
not specified here. 


R51 0040.05 


Recommended 
PWB piercing plan 
View from mounting side 


Part No. | Operating Force ee 
EVQ11A | 1.0N (100 gf) ——— 
EVQ11G | 1.3N (130 of 43 
EVQ1iL | 1.6N (160 gf ee 


7.0 
EVQ11S | 2.6N (260 of 95 


(Sn Bn ISS SRE BNA AL NA DE NT EW SIL PTT ART Bg RR HE TE PL VP EPMA BE SRS TS TO Ee I LSS ES SL TE Te 
Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Light Touch Switches/EVQPO 


Over Travel Light Touch Switches Japan 


Series: EVQP0 


Light Touch Switch with a long push travel of 0.85 mm, having a 
same operation feeling as micro switches 


@ Features 

@ Comfortable for a long time operation due to over travel type ‘ 
@ Excellent light touch operation feeling i 
@ Long operation life of 5 million cycles or more and steady contact 


HM Recommended Applications 

@ Peripheral devices for Information equipment (mouse, track ball) 
@ Signal input operation switch for Communication equipment 
@ Game machines 

@ Industrial Property: 3 Patents (pending) 

@ Explanation of Part Numbers 


1 


Joooouoduca 


Operating Force | Knob Type 
0.6 N (60 gf) | 
[8 | 10N (100 gp | Peerterng 
0.6 N (60 gf) | 
of 10Nnc00g | SOe"ns 


7th & 8th Mounting Height 


07 7.45 mm 


ath & Sth 
| PO | (Over travel 


@ Product Chart @ Operation Feeling Curve 


Part No. Operating Force 


EVQPOA 0.6 N (60 gf) 
EVQPOB 1.0 N (100 gf) 
EVQPOC 0.6 N (60 gf) 
EVQPOD 1.0 N (100 gf) 


with decentering knob 


with centering Knob 


@ Major Specifications 


Storage Temperature -45 to +85 °C 


Type Snap action/Push-on type SPST 

50 mA 30 VDC 

100 mQ max. (192 max. after life test) 
Electrical 100 MQ min. (at 100 VDC) 

600 VAC for 1 minute 

0.6°012N (60°3* gf), 1.0°39N (100°% gf) 

0.1 N (10 gf) min. 0.2 N (20 gf) min. 
Mechanical 0.5 mm max. 

Movement Differential (MD) 0.12 mm max. 

5 million cycles min. 
Endurance -—25 to +65 °C 

Storage Temperature | 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Light Touch Switches/EVQPO 


i Dimensions in mm (not to scale) 


Japan (J6.2+0.1 


Decentering knob type 


Release Position 


| 


7.45 max. 


5.08+0.2 
1 
1 


Operating Position 


Operating Force Circuit diagram 
EVQPOA 0.6 N (60 gf) Recommended piercing plan 


EVQPOB| 1.0N (100gf) 


Japan 


Centering knob type 


_ Release Position 


| 


7.45 max. 
7.0+0.2 


| 


5.08+0.20 


Operating Position 


Part No.| Operating Force | Bally Circuit diagram 
EVQPOC 0.6 N (60 gf) Recommended piercing plan 
EVQP0D 1.0 N (100 gf) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 
Double-action Light Touch Switches 
Series: EVQPW 


A double actuatable Light Touch Switch with 1-pole 
and 2-position 


@ Features 
@ Compact and extremely thin profile: 
6.2 mm x 6.25 mm x1.5 mm (H) 


® Clear click operation tactile response in both 1st push 
and 2nd push 
@ Dustproof, SMD application 


@ Type with positioning boss available for manual 
soldering 


@ Explanation of Part Numbers 


Light Touch Switches/EVQPW 


Japan 


SSS 


M Recommended Applications 

@ Shutter switch for Still cameras 

@ Scroll and search switches for Cellular telephones 
or Camcorders 

@ Keyless entry systems 


NOOOOOOOUL 


ath & Stn 


M@ Product Chart 


A 


Part No. 
EVQPWA 
EVQPWB 


M Major Specifications 


Terminal Shape 
| A | Straight | with 


Terminal Shape Positioning Boss 
Straight 


7th, 8th, 9th Mounting Height 
1.5mm 


with 


J-bent 


Package Style 


Embossed taping 


Snap action/Push-on type SPDT 


Switch Part 


Circuit Configuration 


Contact Resistance 
Electrical Insulation Resistance 
Dielectric Withstanding Voltage 
Bouncing 
Operating Force 1 , 
Operating Force 2 : 
Push Travel 1” 
Push Travel 2 
Push Strength 
Operation Life 


Mechanical 


Endurance Operating Temperature 


Storage Temperature 


Operating Force 


Operating Force@ 


Operating Force® 


eo 


Push Travel@) Push Travel(2 
Push Travel 


Be 


i 1st Action 


2nd Action 


20 mA 15 VDC 
100 MQ max. 

50 MW min. (at 100 VDC) 
100 VAC for 1 minute 
20 ms max. 
1.0+0.5 N (100+50 gf) 
2.63% N (260 *29 gf) 
0.5*5:3 mm 
0.7252 mm 
20 N (2 kgf) for 1 minute 
150000 cycles min. 
-20 to +70 °C 
-40 to +85°C (Embossed taping: -20 to +60°C) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic | Light Touch Switches/EVQPW 


li Dimensions in mm (not to scale) 


Japan 
Straight terminal Type 
EVQPWAA15 


Manufacturing Height of center 


date code (month) pushing part from bottom 
AAS 1.30+0.15 


wT 8 


1st Action e399 7 
C A B D 


Dummy 


2nd Action J | y ° 
C A B D 


Dummy Recommended land pattern 
(View from mounting side) 


We 


No 
|0.8+0.1 


oe 


Fi 140.1 


2.0+0.1 


9 


Japan 
J-bent terminal Type 
EVQPWBA15 


Height of center 
pushing part from bottom 
1.30+0.15 


1st Action I-79 9 
C 


A B 


G 
ZG 
RIN 
oo | is 
= — H | H 
oats) 


> 


2nd Action J | ; 


C A B 
Recommended land pattern 


(View from mounting side) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Light Touch Switches/EVQPV 


6mm Square Long Travel Japan 
Light Touch Switches, Radial Taping 


Series: EVQPV 


Light Touch Switch with a long travel of 1.8 mm or 1mm and 
a knob, 5 mm in height 


@ Features 

@ Excellent operability by a larger push knob (f 4.6 mm) 

@ High mountability due to forged round sectional 
terminals and radial taping package (2500 pcs./pack) 

@ Low contact resistance and steady contact charac- 
teristic due to our own metal contact construction 


HM Recommended Applications 
@ Car audio equipment 


@ Operation and input switch for Telephones, Elec- 


tronic musical instruments 


@ Industrial Property: 1 Patent acquired, 3 Patents (pending) 


@ Explanation of Part Numbers 


NOOOOOG 


@ Major Specifications 


Type 
Power Rating 
Contact Resistance 
Electrical Insulation Resistance 


Dielectric Withstanding Voltage 
Bouncing 
Operating Force 
Mechanical | Push Travel 
Push Strength 
Soldering Heart 
Operation Life 


Endurance 
Operating Temperature 


Storage Temperature 


; 
[8 | 25N 25090 
[| 25 N (250 gf) 


7th & 8th} Mounting Height 


Snap action/Push-on type SPST 


50 mA 12 VDC 
100 MQ max. 
100 MW min. (at 100 VDC) 
250 VAC for 1 minute 
10 ms max. 
2.0+0.6 N (200+60 gf), 2.5+0.6 N (250+60 gf) 
1.040.2 mm, 1.3+0.2 mm 
100 N (10kgf) min. (Vertically, 1 minute) 
26025 °C St1s 
100000 cycles min. 
-30 to +85 °C 


—40 to +85 °C 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
444 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Light Touch Switches/EVQPV 


@ Dimensions in mm (not to scale) 


E-E' section 
Terminal cross section Se 
(S 10/1) 


Adhesive tape shall not 
extend beyond base paper. 


2-1,00+0.05 


Part No. |Operating Force |Push Travel 


Recommended PWB piercing plan 
View from mounting side 


RRB SR NS FR SE ER | UES ES PENNE OLS SS Et TREN NENA ES TN TIS SESE EIE EE OEE EERE sR PR ETE LS RSL EE PL PELE SNES BAER BIB TE LEE) 
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Panasonic 


Light Touch Switches 


@ Packaging Methods for Radial Taping 


@ Drawing-out of taped products 


Adhesive tape side 


ST 
J Sze 


Cee TE rILt 


Emm 


Drawing-out can be done from top or bottom of an in- 
ner carton. 


@ Magazine for Automatic Insertion in mm (not to scale) 


Without ground terminal 
89 pcs. (length 575 mm) 


Knob height 


L=4.3 to 5 With ground terminal 


75 pcs. 


5N Type 


Without ground terminal 
89 pcs. (length 575 mm) 


Knob height 
L=/ to 9,5 


With ground terminal 
73 pcs. 


Note: Consult our salesmen regarding magazines for automatic insertion. 


@ Pull-strength of taped products 


@ Taped products shall not be fully drawn-out from 
the tape when pulling in direction A at 5.0N 
(500 gf) max. 

@ Taped products shall not be drawn-out from the 
tape when pulling in direction B at 1.0 N (100 gf) 
for 3 seconds. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Light Touch Switches 


Minimum Quantity/Packing Unit 


Please place an order by an integer multiple of the Quantity/Carton. 


Product Item (Series, Type) 


Super Small-sized SMD 


Super Small-sized 
Side-push Type SMD 


Super Thin-type SMD 


SMD 
for Flow and Reflow Soldering 


SMD with Knob 
for Reflow Soldering 


6x3.5 mm Square 


6x3.5 mm Square Thin-type SMD 


6x3.5 mm Square 
Side-push Type SMD 


6x3.5 mm Square 
Side-push Type 


Side-push Type Slim 


SN Type 


5N Side-push Type 


Round Type 


Over Travel 


Double-action 


6 mm Square 
Long Travel 


8 mm Square Long Travel 


Radial 
Taping 


Quantity/ 


Packaging Carton (pcs. 


40000 
16000 
Reel Pack 20000 
20000 
10000 
10000 


Min. Q'ty 


Part No. Packing Unit (pcs. 


Notes 


EVQPQ 10000 


EVQPU 4000 


EVQPL 5000 
EVQQFA 
EVQQFV 4000 
EVQPH 2000 
EVQQG/QH 2000 H=3.1 mm, 2.5 mm 
EVQ7Q/3Q 20000 4000 H=2 mm 
EVQPJA/B/C Vinyl Bag 10000 1000 

10000 2000 H=5 mm 
EVQPJS/X/U Reel Pack 

12500 2500 H=4.3 mm 


Radial Taping 20000 


Radial Taping 10000 
Radial Taping 7000 
Vinyl Bag 10000 


Radial Taping 25000 
Vinyl Bag 10000 


Vinyl Bag 10000 
Reel Pack 25000 


Radial Taping 25000 


Reel Pack 7500 
Vinyl Bag 10000 500 


Radial Taping 10000 1000 


EVQPJG/H/J 2000 


EVQPP 4000 


EVQPJ 
EVQPN 


1000 H=4 mm, 2.5 mm 


EVQPJ 500 


EVQPSD 
EVQPSH 


4000 


EVQPA 
EVQPB 


500 


EVQ20]0) 1000 


EVQPC 700 


EVQPF 500 


EVQ11 2500 


EVQPO 500 


1000 
EVQPW 
5000 


EVQPV 2500 


EVQPMX/Y/E/F 1500 


EVQPMB/C/L/M 


EVQQJ 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Mini Stick Switches 
Type: EVQWRQ 


A compact surface mount 4-directional stick switch 
with a built-in push-on switch 


M@ Features 

@ Compact and thin profile: body height=3.3 mm 

@ A multi-directional switch with leaning and push- 
ing operations 

@ Reflow soldering applicable 


HM Recommended Applications 
@ Cellular telephones 

@ Pagers 

@ Car audio equipment 


HM Major Specifications 


Power Rating 
Dontent Restewense (eames Orweton 


Electrical 
Pushing Direction 
Insulation Resistance 
Operating Angle 
Leaning Operations 
Operating Force 
Mechanical 
Pushing Operations Br 
cai ta las Operating Force 
Endurance Operation Life 


HM Dimensions in mm (not to scale) 


Marking 


Japan 


Stick Switches/EVQWRQ 


20 mA 15 VDC 
200 mQ max. (Initial) 
200 MQ max. (Initial) 

10 MQ min. (at 50 VDC) 


fe) 


6 
1.2+1.0 N (120+100 gf) 
0.2739 mm 
1.6+0.5 N (160+50 af) 
50000 cycles min. 


Shaft shape and dimensions 


$2.30 *§'° 


Fa Depth 2 min. 


H-H' Section 
~ “Opposite side of 


_Learning direction |_ learning direction 


Shaft pivot (Reference) S| 


Recommended Iand pattern (tolerance: +0.1) 
(View from switch mounting side) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic | Lever Switches/EVQR 


Lever Switches 


Type: EVQRAA 
EVQRDS (Radial Taping) 


Japan 


@ Features 

@ Excellent operation feeling 

@ Compact and lightweight 

@ Automatic mounting applicable with radial taping 
package 


M@ Recommended Applications 
@ Changeover for service, work/normal 
@ Band changeover switch for electronic tuning circuit 


@ Explanation of Part Numbers 
2 3 4 5 6 


=] ¥ | mf) (] eo) 0) ce 


Product Code Type Construction Common Construction EVQRDSL12 


Circuit 


1-pole 3-position 


@ Major Specifications 
Rating 20mA 36 VDC 
Initial Contact Resistance 50 mQ/100 mQ (EVQRDS) 
Insulation Resistance 100 MQ min. (at 250 VDC) 
Dielectric Withstanding Voltage 250 VAC for 1 minute 
2.9 to 49.0 mN-m ( 30 to 500 gf - cm) EVQRAA 


Switching Torque 
9.8 to 53.9 MN - m (100 to 550 gf - cm) EVQRDS 


Operating Life 100 cycles 


(SS IS ARSE EE AREA BEERS Le OBL BET NSA DTT aN RTE PE PIE AD AIT SERNA BE BE BT SIE FS LESTE PR LATER DEA EEG WE PEE ALN ELLIE ICED, OL EDEL VO LEA POLE ES 
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Panasonic Lever Switches/EVQR 


@ Dimensions in mm (not to scale) 
MTHS: BOSTON seis cic vicviniiopansived basic senestiinntodeonxesaasiaenaionamncdicatisyhishcomenenienadied séaniuanameiseiet) rx srastinarncambenmina sa eintamesnaitest EVQRAA 


Switching angle 


__ 95° 
Se 


Recommended PWB piercing plan 
(Pitch tolerance: +0.1) 
View from mounting side 


WD HBOS G-OOSTION, ROG THING wcniivnicisssssirserveniavnarnniiass ais siserenteenennudsas thie sphekuederomenigscints 16 1kr9isninmnmoninaaveus dd ine eeinnes EVQRDS 


Adhesive tape 
shall not 
| extend beyond 
~ base paper y 


Circuit | =i Recommended 


Lever position at A €)-() short circuit 
2) Lever position at 8B ©-@) short circuit 
3) Lever position at C ©-@ short circuit 


PWB piercing plan 
(Pitch tolerance: +0.03) 
View from mounting side 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
450 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Lever Switches 


Z\ Application Notes 


1. Mounting Notes 
1. When soldering, please observe the following conditions. 


Flow When performing flow soldering, please 
soldering observe the following conditions. 

- Preheat: 130°C 10s max 

- Soldering temperature: 230 to 260°C 

- Dipping time: 3 to 5s 

- Number of times: 1 time 

When soldering under other 

conditions, please consult us in advance. 


Manual When performing manual soldering, please 
soldering observe the following conditions. 

- Soldering iron: 40W max. 

- Soldering iron tip temperature: 350°C max. 

- Soldering time: 3s max. 

- Strength to terminal: 3N (300gf) max. 


Non-washable | Never wash the lever switches because liquid 
notes remaining on them may cause migration, 
erosion and irreparable damage. 


Flux drying Before flow soldering, dry the flux thoroughly. 

notes Otherwise, flux dissipated on the lever, 
contactor, terminal plate and so on may 
cause fatal damage. 


2. Design of PWB’s 
When designing the land pattern, please take the 
recommended land layout written in the “Production 
Specifications for Information” into consideration. 

3. Mounting 
A mounting top side load applied on the lever 
switches shall be 5 N (500 gf) maximum. 
Overload may cause fatal damage such as deformation 
of breakdown. Bending or extending the terminal 
for a clinch can only be done one time. 

4. Adjustment 
The top, front side load applied on the lever is 5N 
(500 gf) maximum. Overload may cause fatal damage 
from deformation or breakage of the adjustment lever. 


2. Circuit Diagram 

1. Voltage rating, Current rating 
This is the maximum value of electric power that can 
be continuously applied in the range of operating 
temperature. 
The rating is regulated in accordance with size and 
type. 
Observe the power rating. Continuous using beyond 
the power rating may cause a fatal damage, such 
as smoke generation or burning. 


Minimum Quantity/Packing Unit 


3. Mounting Conditions 

These lever switches are not suitable as sealed types, 

so the possibility of irreparable damage exists under 

the following conditions. 

(1) Corrosive gas atmosphere of Cl», H»S, NH3, No,, 
SO>, etc. 

(2) Humid atmosphere with waterdrop or dewdrop 

(3) Water, salt, oil, chemicals, solvents and so on. 

(4) Place with direct sunlight exposure 

(5) Dusty place 


4. Storage 

Avoid the storage under the following conditions to 

prevent deterioration of the performance or quality. 

(1) Temperature: -10 °C or below and 40 °C or above. 
Relative humidity: 85 % or above 

(2) Atmosphere of corrosive gas 

(3) Storage beyond 6 months after receiving the product 

(4) Place with direct sunlight exposure 

Store the products with the package and avoid any 

unsuitable load or stress. 

When some products are remaining after opening the 

package, store it after eliminating moisture or gas 

adequately. 


5. For use in equipment for which safety requested 


Although care is taken to ensure switch quality, 
variation of contact resistance (increase), short 
circuits, Open circuits, and temperature rise are 
some problems that might be generated. 

To design a set which places maximum emphasis 
on safety, review the affect of any single fault of a 


switch in advance and perform virtually fail-safe 
design to ensure maximum safety by: 
1. preparing a protective circuit or a protective 
device to improve system safety, and 
. preparing a redundant circuit to improve system 
safety so that the single fault of a switch does 
not cause a dangerous situation. 


For notes on use, the following sources were referenced: 


A technical report EIAJ RCR5191 “Guideline of 
notabilia for switches for use in electronic 
equipment” issued by the Electronic Industries 
Association of Japan (Issued in March 1995) 


6.For actual use, be sure to refer to “Product 
Specifications for Information.” 


Please place an order by an integer multiple of the Quantity/Carton. 


Product Item (Series, Type) 


Lever Switches 


Part No. Packaging Carton 
(pcs.) (pcs. ) 


Quantity/ Min. Q'’ty/ 


Packing Unit Notes 


EVORAA Vinyl Bag | __2000 
EVQRDS Radial Taping 8000 1000 
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Panasonic 


Product Type/Series Page 


“ZNR_” Transient/Surge Absorbers 
a ERZVOIOID 
eRZvOO voc 
Medium ERZVOIOD 
and High ERZVOLIV 466-486 
“ZNR_” Transient/Surge Voltage 


Absorbers VDE 
Series W, Type D ERZWOIDbD - 
Recognized 


Chip Type, Type CF ERZCFL] MK 
Type SF ERZSFOJMK 

ERZMLIOID 

ERZMOIO J 


HE 


Series M, Type D 


Type J 
UL and CSA Recognized, With Tabs, Type CK 


Multilayer Varistor Chip Type EZJS 487 
(Strontium Titanate) 


* Please refer to Internet or individual factory catalog for detail specifiaction. 


+ 
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Panasonic 


“ZNR,. Transient/Surge Absorbers 


“ZNR, Transient/Surge Absorbers 


Matsushita ZNRs are zinc-oxide nonlinear resistors whose 
resistance changes as a function of the applied voltage. 
These basic characteristics of ZNR express by varistor 
voltage and clamping voltage (or voltage ratio). 

The ZNR utilizes a ceramic element composed of zinc 
oxide and several kinds of metal oxide additives that 
have been sintered at relatively high temperature. 


@ Explanation of technical terms 

1. Voltage-Current Characteristics 
Figure 1 shows voltage-current characteristics of 
ZNR. The axis of abscissas is logarithm of current 
and the axis of ordinates is logarithm of voltage. 
For the purpose of expression of the characteristics, in 
principle, voltage value at 1 mA and slope of V-l 
Curve are used, calling varistor voltage and voltage 
ratio respectively. 
In case of surge absorber which utilizes at large 
Current region because of inferior linearity of the 
slope, voltage at specified current is used, calling 
clamping voltage in place of voltage ratio. 


Fig. 1 Example of V-| Characteristic of ZNR 


Note 
* ZNR “Zinc Oxide Nonlinear Resistor” is a trade mark of 
voltage dependent resistor elements by Panasonic. 


ZNR is in some cases named Metal Oxide Varistor “MOV” 


The ZNR has a bilateral and symmetrical V-| characteris- 
tics similar to back-to-back zener diode and unparalleled 
large peak current capability used for absorption of 
transient voltage, Suppression of pulse noise and as 
an arrester element and circuit voltage stabilizer. 


2.Maximum Peak Current 

Specification how much surge current a surge absorber 
can endure is maximum peak current. Impulse current 
has a standard wave form shown at figure 2. In case of 
different waveform from standard one, the specification 
shall determine refering to impulse liferatings. 


Fig. 2 Standard Impulse Current Waveform (8/20 ms) 
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Panasonic “ZNR@ Transient/Surge Absorbers 


@ Product System 
@Varistor Voltage : 18 to 1800 V 


@Maximum Peak Current: 
125 to 7000 A ( at 8/20 us ) 


Standard type with radial leads 


type D - oe for general surge protection 
applications 


Series W is recognized ZNR, 
VDE 
Recognized 


Transient Surge absorbers, 
according to CECC by VDE 
Type CF/SF 
(SMD) 


@Varistor Voltage : 82 to 1800 V 
@Maximum Peak Current: 
800 to 7500 A ( at 8/20 us ) 


@Varistor Voltage : 22 to 470 V 
@Maximum Peak Current: 


Surface mount type with pro- 
tective coating so as to high 
level reliability 


50 to 600 A ( at 8/20 us ) 


ZNR 


Surge 
Absorbers 


For an application in automo- @Varistor Voltage :22 to 47 V 
bile. Available at high tempe- @Energy : 2.5 to 200 J 
rature, heavily surge energy 


Series M 


Type D 
Type J 


For an application in industrial 
electric or electronic equipm- 
ent under heavy duty 


@Varistor Voltage :200 to 1100 V 
@Maximum Peak Current : 
5 to 25 kA ( at 8/20 us ) 


Low varistor voltage with high 
parallel capacitance. 


@Varistor Voltage : 8 to 60 V 
@Maximum Peak Current : 
25 A ( at 8/20 us ) 


Multilayer 
Varistor 
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Panasonic 


“ZNRe Transient/Surge Absorbers, 
“Series V” (Type D) 


“ZNRa’ Transient/Surge Absorbers 


(Low Voltage Rating) 


Series: V 
Type: D 


“ZNRe’ Transient/Surge Absorber, Series V is newly 
released through our continued research in ceramic 
material composition of ZnO varistor and manufacturing 
process, featuring large surge current handling capability 
and energy handling capability for absorbing transient 
overvoltage in compact size. 


@ Features (Series V) 

@ Improved in “Surge Current Handling Capability 
(@ 8/20 us, 2 times)” by 1.5 to 2.5 times over the 
current “ZNRs, Series C” 

@ Very large “Energy Handling Capability” absorbing 
transient overvoltages in compact sizes 

@ Varistor Voltage Range: 18 to 68 V (+10 %) 

@ Lower Clamping Voltage for better surge protection 

@ Fast response to high speed transient/surge voltage 

@ Bilateral and symmetrical V-I| characteristics similar 
to back to back zener diode 


@ Explanation of Part Numbers (Bulk) 


M@ Recommended Applications 

@ Transistor, diode, IC, thyristor or triac semiconductor 
protection 

@ Surge protection in consumer electronics 

@ Surge protection in communication, measuring or 
controller electronics 

@ Surge protection in electronic home appliances, 
gas or petroleum appliances 

@ Relay or electromagnetic valve surge absorption 


M@ Precautions for Handling 
See Page 36 to 38 


FPR eEMOOBMOOOOU 


Product Code Series 


| 09 | ¢amm* | 20 | 20mm | 


Type Design No. 


Nominal Varistor Voltage 


The first two digits are significant 
figures and the third one denotes 
the number of zeros following. 


* See page 8 for specifications of ¢9 mm (9 Series). 
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“ZNR.” Transient/Surge Absorbers, 


Panasonic “Series V” (Type D) 
li Reference Guide to Standard Products (Series V, Type D) 
; ' ; Maximum 
Maximum Varisto a yen Bioak Current 
Part No. Allowable Voltage @ Test Current nergy (8/20 us) 


Voltage 


(8/20 us) (W) 2 times 


oma, SoM aa Ta aoa sa A) 
ERZV05D180 125 
ERZV07D180 25 250 
ERZV10D180 18 (16-20) 500 
ERZV14D180 r 1000 
ERZV20D180 2000 
ERZV05D220 125 
ERZV07D220 im 250 
ERZV10D220 18 (20-24) 500 
ERZV14D220 10 1000 
ERZV20D220 2000 
ERZV05D270 125 
ERZV07D270 2.5 250 
ERZV10D270 22 (24-30) 500 
ERZV14D270 10 1000 
ERZV20D270 20 2000 
ERZV05D330 1 125 
ERZV07D330 2.5 250 
ERZV10D330 26 (30-36) .) 500 
ERZV14D330 10 1000 
ERZV20D330 20 2000 
ERZV05D390 1 125 
ERZV07D390 2.9 250 
ERZV10D390 31 (35-43) 5 500 
ERZV14D390 10 1000 
ERZV20D390 20 2000 
ERZV05D470 0 1 125 
ERZV07D470 2.0 290 
ERZV10D470 38 47 (42-52) 5 500 
ERZV14D470 10 1000 
ERZV20D470 20 2000 
ERZV05D560 1 125 
ERZV07D560 2.9 250 
ERZV10D560 45 56 (50-62) 500 
ERZV14D560 10 1000 
ERZV20D560 2000 
ERZV05D680 125 
ERZV07D680 oa 250 
ERZV10D680 56 68 (61-75) 500 
ERZV14D680 10 1000 
ERZV20D680 2000 


@ Operating Temperature Range: -40 to 85 °C 
@ Storage Temperature Range: —40 to 125 °C 
* Varistor Voltage: 5 Series...Vo.ima 

7, 10, 14 and 20 Series...Vima 
@ Rated Power 


Part No. Rated Power (W) Rated Power (W) 


ERZV05D180 — 680 ERZV14D180 — 680 0.1 
ERZV07D180 — 680 ERZV20D180 — 680 0.2 
ERZvioDiso-680_ | 05 Cis 
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“ “ZNR, Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


5 Series 


@ Ratings and Characteristics 

@ Operating Temperature Range: —40 to 85 °C 

@ Storage Temperature Range: —40 to 125 °C 

@ Temperature Coefficient of Varistor Voltage: 0 to -0.05 %/°C 


Maximum 


Maximum Clamping Maximum 


Varistor Allowable Voltage ie Energy _ |Peak Current|Capacitance 
Part No. Voltage Voltage (max.) wet (8/20 us) (max.) 
@1 kHz (pF) 

ERZV05D180 8 11 14 40 0.01 0.6 | 04 1600 
ERZV05D220 0.01 1500 
ERZV05D270 0.01 1450 
ERZV05D330 0.01 1400 
ERZV05D390 0.01 700 
ERZV05D470 0.01 650 
ERZV0O5D560 0.01 
ERZV05D680 0.01 


ERZV05D180 
ERZV05D220 
ERZV05D270 
ERZV05D330 
ERZV05D390 
ERZV05D470 
ERZV05D560 
ERZV05D680 


1.0# 1.0 


@ Typical Characteristics 
Voltage vs. Current Impulse Derating 
(ERZV05D180 to ERZV05D680) (ERZV05D180 to ERZVO5D680) 
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a “ZNR, Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


7 Series 


@ Ratings and Characteristics 

@ Operating Temperature Range: —40 to 85 °C 

@ Storage Temperature Range: —40 to 125 °C 

@ Temperature Coefficient of Varistor Voltage: 0 to -0.05 %/°C 


. Maximum Clamping Maximum  |_ Maximum 
Varistor Allowable Voltage Energy 

Part No. Voltage Voltage (max.) (max.) 
ERZV07D180 
ERZV07D220 3600 
ERZV07D270 3400 
ERZV07D330 2900 
ERZV07D390 1600 
ERZV07D470 1550 
ERZV07D560 1500 
ERZV07D680 


@ Dimensions in mm (not to scale) 


Part No. Bmax. | Tmax | _W | Hi max. | L 


ERZV07D180 1.3+1.0 
ERZV07D220 1.4+1.0 
ERZV07D270 1.5+1.0 
ERZV07D330 as 0+1.0 1.7+1.0 
ERZV07D390 1.6+1.0 
ERZV07D470 1.7+1.0 
ERZV07D560 1.8+1.0 
ERZV07D680 2.0+1.0 


Ww 
L 
| 
i Typical Characteristics 
Voltage vs. Current Impulse Derating 
(ERZV07D180 to ERZV07D680) (ERZV07D180 to ERZV07D680) 
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a “ZNRo Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


9 Series ** 


@ Ratings and Characteristics 

@ Operating Temperature Range: —40 to 85 °C 

@ Storage Temperature Range: —40 to 125 °C 

@ Temperature Coefficient of Varistor Voltage: 0 to -0.05 %/°C 


Maximum 


Maximum Maximum 


Clamping 


Varistor Allowable Voltage Energy _ |Peak Current|Capacitance 
Part No. Voltage Voltage (max.) (8/20 ve (max.) 
Vat (Rerme PBE OO Tea} Po P| at KH 
ERZVA9D180 | 18 aS - 
ERZVA9D220 | 22 (20-24) 
ERZVA9D270 | 27 (24-30) 
ERZVA9D330 | 33 (30-36) 
ERZVA9D390 | 39 (35-43) 
ERZVA9D470 | 47 (42-52) 
ERZVA9D560_ | 56 (50-62) 
ERZVA9D680_ | 68 (61-75) 


@ Dimensions in mm (not to scale) 


-D max} Timex. | _F A max. 
11.5 iS sous 


Part No. 
ERZVA9D180 
ERZVA9D220 
ERZVA9D270 
ERZVA9D330 
ERZVA9D390 
ERZVA9D470 
ERZVA9D560 


14.0 


Voltage (V) 
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@ Typical Characteristics 
Voltage vs. Current Impulse Derating 
(ERZVA9D180 to ERZVA9D680) (ERZVA9D180 to ERZVA9D680) 
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- “ZNR,” Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


10 Series 


@ Ratings and Characteristics 

@ Operating Temperature Range: —40 to 85 °C 

@ Storage Temperature Range: —40 to 125 °C 

@ Temperature Coefficient of Varistor Voltage: 0 to -0.05 %/°C 


Maximum 
Allowable 
Voltage 


Clamping 
Voltage 
(max.) 


Varistor 


Part No. Voltage 


ERZV10D180 
ERZV10D220 
ERZV10D270 
ERZV10D330 
ERZV10D390 
ERZV10D470 
ERZV10D560 
ERZV10D680 


@ Dimensions in mm (not to scale) 


Part No. Ores | Tmax | Hmax L 


ERZV10D180 1.3+1.0 
ERZV10D220 1.4+1.0 
ERZV10D270 1.5+1.0 
ERZV10D330 11.5 7.5+1.0 1.7+1.0 
ERZV10D390 1.6+1.0 
ERZV10D470 1.7+1.0 
ERZV10D560 1.8+1.0 
ERZV10D680 2.0+1.0 


@ Typical Characteristics 
Voltage vs. Current Impulse Derating 
(ERZV10D180 to ERZV10D680) (ERZV10D180 to ERZV10D680) 
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= “ZNRe Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


14 Series 


@ Ratings and Characteristics 

@ Operating Temperature Range: —40 to 85 °C 

@ Storage Temperature Range: —40 to 125 °C 

@ Temperature Coefficient of Varistor Voltage: 0 to -0.05 %/°C 


Maximum 


Maximum Clamping Maximum 


Varistor Rated Peak Current|Capacitance 
Part No. Voltage peta pena Power make (8/20 us) eo 
(10/1000 us}(2 ms) 2 times 
D aT A 

ERZV14D180 11 14 36 0.1 fe) 25000 
ERZV14D220 14 20000 
ERZV14D270 16000 
ERZV14D330 12200 
ERZV14D390 7000 
ERZV14D470 6750 
ERZV14D560 6500 
ERZV14D680 


@ Dimensions in mm (not to scale) 


Part No. 


ERZV14D180 
ERZV14D220 
ERZV14D270 
ERZV14D330 15.5 7.5410] 185 
ERZV14D390 
ERZV14D470 
ERZV14D560 
ERZV14D680 


@ Typical Characteristics 
Voltage vs. Current Impulse Derating 
(ERZV14D180 to ERZV14D680) (ERZV14D180 to ERZV14D680) 
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“ZNR,” Transient/Surge Absorbers, 
“Series V” (Type D) 


20 Series 


@ Ratings and Characteristics 

@ Operating Temperature Range: —40 to 85 “C 
@ Storage Temperature Range: —40 to 125 °C 
@ Temperature Coefficient of Varistor Voltage: 0 to -0.05 %/°C 


Maximum Clamping Maximum Maximum 
Varistor Allowable Voltage Energy _ |Peak Current|Capacitance 
Part No. Voltage Voltage (max.) (8/20 us) (max.) 
rat Rome SCO ew aaa Pa @1 kHz (pF) 

ERZV20D180 40000 
ERZV20D220 30000 
ERZV20D270 24500 
ERZV20D330 20000 
ERZV20D390 13800 
ERZV20D470 13500 
ERZV20D560 12200 
ERZV20D680 


@ Dimensions in mm (not to scale) 


Part No. 

ERZV20D180 5.1 

ERZV20D220 

ERZV20D270 

ERZV20D330 21.5 10.0+1.0] 24.5 
ERZV20D390 

ERZV20D470 

ERZV20D560 

ERZV20D680 


@ Typical Characteristics 
Voltage vs. Current 
(ERZV20D180 to ERZV20D680) 


L 
1.5+1.0 
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2.2+1.0 


Impulse Derating 
(ERZV20D180 to ERZV20D680) 


—— 
Max. = 4 
Se Current Sh 


400 


Mee | 


SS os SK 


SS ERZV20DEBO 
—— = 

== === -———_—_} —- + ——_ |——_ | ERZV20D560 

—————— $f Ze 


10000 ==> 


1000 § 


ERZV20D220 
ERZV20D180 


100 FSss 


= en 


Voltage (V) 


Impulse Current (A) 


— wT ar 


2 i 


74 a. 


Test current a 
10-* to 10-9 A: Direct current 
10-1 to 104 A: 8/20 us 


lL 1000 
Impulse Width (us) 


10000 


10° 10" 102 


Current (A) 


108 1 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product 
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, please contact us immediately for technical consultation. 


. “ZNR,” Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


Taping Specifications for Automated Assembly 
@ Explanation of Part Numbers (Taping) 


PRM ewMOOOOOOUOUL 


Product Code Series Design No. 
Taping/Packaging Lead Configuration Nominal Varistor Voltage 


Radial Taping | D | Straight Lead The first two digits are significant 
(Po=12.7 mm) Crimped Lead figures and the third one denotes 


the number of zeros following. 


ro [6 9 mm 


- Radial Taping 
(Po=15.0 mm) 


Crimped Leads and Taped Type |! 
™ Taping Dimensions in mm (not to scale) aa 15.0+1.0 
P 12.7+1.0 or 
30.0+1.0 
P, 15.0+0.3 
P, 3.75+0.70 
Ps 7.5+1.3 
od 0.80 “308 
F 7.5+0.5 
Ah O+2 
w 18.038 
Wp 5.0 min. 
W, 9.0+0.5 
W; 3 max. 
H Approx. 22 
Ho 16.0+0.5 
Do 04.0+0.2 
* Dimension “T”: Conforms to each individual specification. t 0.6+0.3 
c 11 max. 


@ Standard Products 
Crimped Leads & Taped 


Type] Taping Type | (P,=12.7+0.3 mm) Taping Type II (P,=15.0+0.3 mm) 
Voltage (V) 
(Nominal) Part No. Part No. 
18 ERZVA5V180 ERZVEEV180 
22 ERZVA5V220 ERZVEEV220 
27 ERZVA5V270 ERZVEEV270 
ERZVA5V330 ERZVEAV330 | ERZVEEV330 
39 ERZVA5V390 ERZVEEV390 
47 ERZVA5V470 ERZVEEV470 
56 ERZVA5V560 ERZVEEV560 
68 ERZVA5V680 ERZVEEV680 
| @D | 7.0 max. 8.5 max. 11.5 max. 15.5 max. 
mn oso | 0.80°28 
21.0 max. 


(ce) 
ee) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


“ZNR,.” Transient/Surge Absorbers, 
“Series V” (Type D) 


Straight Leads and Taped 


@ Taping Dimensions in mm (not to scale) 


9D 


ie 


* Dimension “T": Conforms to each individual specification. 


@ Standard Products 


Varistor Voltage (V) (Norminal) . 
18 


@ Packaging Specifications 


22 
27 
33 
39 
47 
56 
68 


Dimensions in mm 


Part No. 


ERZVAS5V[E_ IL JL 
ERZVA7V{ LJ] 
ERZVA9V{i_ jE J{_] 
pele road 
and Taped 


ERZVASDLJLJL) 
ERZVA7DL_ILILI 
LI 


ERZVA9DL_|[_| 
bees Leads 
and Taped 


ERZVEAVL_JLJLJ 


ERZVEEVL_JLJLJ 
Gece Leads } 
and Taped 


Note 
@ Missing components on tape in succession shall be 
3 pcs max. and total packing quantity shall be same as 
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indications on the box. 


330 max. 
340 max. 


360 max. 
340 max. 


Straight Leads & Taped 


[0 max. dC max 
0,60 thee 0,60 ‘hee 


Dimensions in mm (Packing Case) 


iz 12.7+1.0 
Po 12.7+0.3 
P, 3.85+0.70 
P» 6.35+1.30 
od 0.60 3.88 
a 5.0+0.5 
Ah 0+2 
W 18.0 *38 
Wo 5.0 min. 
W; 9.0+0.5 
W2 3 max. 
H Approx. 20 
Ho 17.0+0.5 
Do 04.0+0.2 
t 0.6+0.3 
L 11 max. 


9 Series 
Part No. 
ERZVA9D180 
ERZVA9D220 
ERZVA9D270 
ERZVA9D330 
ERZVA9D390 
ERZVA9D470 
ERZVA9D560 
ERZVA9D680 
11.5 max. 
5.0+0.5 
0.607398 
14.0 max. 


Packing Quantity 


1000 pcs./Box 


1000 pcs./Box 


1000 pcs./Box 


500 pcs./Box 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


ns “ZNRe Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


“ZNRo” Transient/Surge Absorbers, 
Crimped Lead Type 


@ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 
fe) (R] {z] iy} LJ LI i LI LI CJ fe} Isl 

Product Code Series Lead Style Design No. 


The first two digits are significant 
figures and the third one denotes 


the number of zeros following. 


@ Dimensions in mm (not to scale) 
Crimped Lead Type 


14 Series 


21.0 max. 


(1.2+0.4) | (1.2+0.4) | (1.4+0.4) 


15.5 max. 


5.0+1.0 5.0+1.0 7.541.0 
15-52 | 46-53 


Notes *Dimension “L”: Conforms to each individual specification 
*:k Resin extensions: No resin below center of the hook 


@ Standard Products 


5 Series 10 Series 14 Series 
Varistor 
Voltage (V) (Nominal) Part No. Part No. Part No. 
18 ERZV05V180CS ERZV10V180CS ERZV14V180CS 
22 ERZV05V220CS ERZV10V220CS ERZV14V220CS 
27 ERZV05V270CS ERZV10V270CS ERZV14V270CS 
oo ERZV05V330CS ERZV10V330CS ERZV14V330CS 
39 ERZV05V390CS ERZV10V390CS ERZV14V390CS 
47 ERZV05V470CS ERZV10V470CS ERZV14V470CS 
56 ERZVO05V560CS ERVZ10V560CS ERZV14V560CS 
68 ERZVO5V680CS ERZV10V680CS ERZV14V680CS 
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Panasonic 


“ZNR,.” Transient/Surge Absorbers, 
“Series V” (Type D) 


“ZNRo” Transient/Surge Absorbers 
(Medium and High Voltage Rating) 


Series: V 
Type: D 


“ZNRe” Transient/Surge Absorber, Series V is newly 
released through our continued research in ceramic 
material composition of ZnO varistor and manufacturing 
process, featuring large surge current handling capability 
and energy handling capability for absorbing transient 
overvoltages in compact size. 


@ Features (Series V) 

@ Improved in “Surge Current Handling Capability 
(@ 8/20 us, 2 times)” by 1.6 to 3.0 times over the 
current “ZNRs, Series C” 

@ Very large “Energy Handling Capability” absorbing 
transient overvoltages in compact sizes 

@ All standards products* have received listing under 
both UL and CSA standards (cf. Application Notes 
for UL/CSA recognized components on page 32 to 
33) 

@ Wide products range for transient/surge protection 
on AC 100 V to AC 480 V nominal system with the 
maximum peak current ratings of 600 A to 7O00A 
(@ 8/20 us, 2 times) 


*Except varistor voltage of 82 to 150 V under CSA recognition. 


@ Related Standards 

@ UL1414, UL1449 and CSA C22.2 No.1 Class 2221 01 
Each type designation is not registered by Part Number. 
If you have any question on type designation, 
please contact and ask our office. 


@ Explanation of Part Numbers (Bulk) 


HM Recommended Applications 

@ Transistor, diode, IC, thyristor or triac semiconductor 
protection 

@ Surge protection in consumer electronics 

@ Surge protection in communication, measuring or 
controller electronics 

@ Surge protection in electronic home appliances, 
gas or petroleum appliances 

@ Relay or electromagnetic valve surge absorption 


@ Precautions for Handling 
See Page 36 to 38 


Jaeamoowooooe 


Nominal Varistor Voltage 


The first two digits are significant 
figures and the third one denotes 
the number of zeros following. 


Product Code Series Type 


| 09 | ¢amm* | 20 | 20mm | 


* See page 20 for specifications of ¢9 mm (9 Series). 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


“ZNR,” Transient/Surge Absorbers, 
“Series V” (Type D) 


li Reference Guide to Standard Products (Series V, Type D) 


Part No. 


ERZV05D820 
ERZV07D820 
ERZV10D820 
ERZV14D820 
ERZV20D820 
ERZV05D101 
ERZV07D101 
ERZV10D101 
ERZV14D101 
ERZV20D101 
ERZV05D121 
ERZV07D121 
ERZV10D121 
ERZV14D121 
ERZV20D121 
ERZV05D151 
ERZV07D151 
ERZV10D151 
ERZV14D151 
ERZV20D151 
ERZV05D201 
ERZV07D201 
ERZV10D201 
ERZV14D201 
ERZV20D201 
ERZV05D221 
ERZV07D221 
ERZV10D221 
ERZV14D221 
ERZV20D221 
ERZV05D241 
ERZV07D241 
ERZV10D241 
ERZV14D241 
ERZV20D241 
ERZV05D271 
ERZV07D271 
ERZV10D271 
ERZV14D271 
ERZV20D271 
ERZV05D331 
ERZV07D331 
ERZV10D331 
ERZV14D331 
ERZV20D331 
ERZV05D361 
ERZV07D361 
ERZV10D361 
ERZV14D361 
ERZV20D361 
ERZV05D391 
ERZV07D391 
ERZV10D391 
ERZV14D391 
ERZV20D391 


Maximum 
Peak Current 
@ 8/20 us (A) 


Maximum 
Energy 
(Joule) 


Maximum 
Allowable 
Voltage 


Clamping 
Voltage 
at Ip (A) 


Varistor 
Voltage* 


ACims (V) 
5 3.5| 25 
10 7 5 
25 | 14 10 
ides 50 | 28 20 
100 | 56 40 
5 4.0] 3.0 
10 8.5| 6.0 
25 | 17 12 


120 ; 
108-132 


( 
( 


135-165 


C 

8 
) 

, 

) 

) 


100 
90-110) 


(V) 
2 
) 
50 
0 


130 
220 
(198-242) 
240 
(216-264 
270 
(247-303 
0 
0 
0 


20 
(185-225 
4 
) 

7 
) 

33 
(297-363) 
) 
) 


36 
(324-396 
39 
(351-429 


Recommended Applications 


Telephone, Communication Line 
(DC 48 V) 


AC 100 V Line-Line Applications 
(Japan) 


AC 100 V to 120 V, Line-Line 
Applications 
(Japan, U.S., Canada) 


Telephone Line Application, 
(250 V Insulation Resistance Test 
Applicable) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


“ZNR,” Transient/Surge Absorbers, 
“Series V” (Type D) 


i Reference Guide to Standard Products (Series V, Type D) 


Maximum Clamping Maximum Maximum 
pheme Allowable Voltage Energy Peak Current er 
Part No. Voltage ces (Joule) @ 8/20 us (A) Recommended Applications 
DoW) Cf mextf ip (A) [DH Bee [7 tele wines 
ERZV05D431 5 
ERZV07D431 430 10 
ERZV10D431 275 25 
ERZV14D431 ears) 50 
ERZV20D431 400 AC 200 V, 220 V, Line-Line and 
ERZV05D471 5 AC 100V to 220 V, Line-—Ground 
ERZV07D471 i 10 applications 
ERZV10D471 (423-517) 300 25 
ERZV14D471 50 
ERZV20D471 100 
ERZV07D511 510 845 10 
ERZV10D511 (459-561) 320 410 845 25 
ERZV14D511 845 50 
ERZV20D511 845 100 se 
ERZV10D621 nee 1025 | 25 3500 | 2500 erie Sie 
ERZV14D621 (558-682) 385 505 1025 50 bess 5000 | 4500 Courtiies) ; 
ERZV20D621 1025 100 7500 | 6500 
ERZV10D681 1120 25 3500 | 2500 
ERZV14D681 420 560 1120 50 E ie 5000 | 4500 
ERZV20D681 1120 100 7500 | 6500 
ERZV10D751 750) 1240 25 3500 | 2500 
ERZV14D751 (675-825) 460 615 1240 50 : 50 5000 | 4500 
ERZV20D751 1240 | 100 7500 | 6500 | AC 380 V, Line-Line and Line-Ground 
ERZV10D821 300 1355 25 ve 3500 | 2500 | Applications 
ERZV14D821 (738-902) 510 670 | 1355 50 : 65 5000 | 4500 
ERZV20D821 1355 100 7500 | 6500 
ERZV10D911 1500 25 3500 | 2500 
ERZV14D911 550 | 745 | 1500} 50 HI 180 | 5000 | 4500 ai it allan ane Sie eone 
ERZV20D911 1500 100 510 7500 | 6500 
ERZV10D102 1000 1650 20 ie 3500 | 2500 
ERZV14D102 (900-1100) 625 825 1650 50 5000 | 4500 
ERZV20D102 1650 | 100 7500 | 6500 | AC 480 V, Line-Line and Line-Ground 
ERZV10D112 san 1815 | 25 aE 0 3500 | 2500 | Applications 
ERZV14D112 (990-1210) 680 895 | 1815 50 se 5000 | 4500 
ERZV20D112 1815 | 100 7500 | 6500 
ERZV10D182 2970 20 9 3500 | 2500 |,. one 
— icati 
emaviie2 |, 270| smo | eon |e-Surd fopaons 
ERZV20D182 2970 | 100 | 1020 7500 | 6500 
* Measuring Current of Varistor Voltage 
5 Series (ERZVO5D820 to ERZVO05D471): 0.1 mA 
Others: 1mA 
Part No. Rated Power (W) 


ERZV05D820—ERZV05D471 
ERZV07D820-—ERZV07D511 
ERZV10D820—-ERZV10D182 
ERZV14D820—ERZV14D182 
ERZV20D820—ERZV20D182 


@ Operating Temperature Range: —40 to 85 °C 
@ Storage Temperature Range: —40 to 125 °C 


0.10 
0.25 
0.40 
0.60 
1.00 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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. “ZNR,” Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


5 Series 


@ Ratings and Characteristics 

@ Operating Temperature Range: —40 to 85 °C 

@ Storage Temperature Range: —40 to 125 °C 

@ Temperature Coefficient of Varistor Voltage: 0 to -0.05 %/*C 


Maximum 


Maximum Clamping Maximum 
Varistor Allowable Voltage Energy _ |Peak Current|Capacitance 
Part No. Voltage Voltage (max.) (8/20 a (max.) 
ome WSC] Wawa Pa a @1 kHz (pF) 
ERZV05D820 460 
ERZV05D101 400 
ERZV05D121 350 
ERZV05D151 300 
ERZV05D201 120 
ERZV05D221 110 
ERZV05D241 100 
ERZV05D271 90* 
ERZV05D331 80* 
ERZV05D361 80* 
ERZV05D391 80* 
ERZV05D431 70* 
ERZV05D471 


* Measured at 1 MHz 


@ Dimensions in mm (not to scale) 


[oman [Tmax Tw [max To 


Part No. 
ERZV05D820 
ERZV05D101 
ERZV05D121 
ERZV05D151 
ERZV05D201 
ERZV05D221 
ERZV05D241 
ERZV05D271 
ERZV05D331 
ERZV05D361 
ERZV05D391 
ERZV05D431 
ERZV05D471 


RSA aa OPT SL EAI OY SSI ERE ET SI IEE ION BOI SiS IS IEE OR ILI BE ERY Ee NE BED EE SII Bd CASAS St IP SSE EES PE DIST EE ED ES II ER EE ENS SEIS ITE SB, 
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Panasonic 


“ZNR,.” Transient/Surge Absorbers, 
“Series V” (Type D) 


7 Series 


@ Ratings and Characteristics 


@ Operating Temperature Range: —40 to 85 °C 
@ Storage Temperature Range: —40 to 125 °C 
@ Temperature Coefficient of Varistor Voltage: 0 to -0.05 %/°C 


* Measured at 1 MHz 


@ Dimensions in mm (not to scale) 
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Part No. 


ERZV07D820 
ERZV07D101 
ERZV07D121 
ERZV07D151 
ERZV07D201 
ERZV07D221 
ERZV07D241 
ERZV07D271 
ERZV07D331 
ERZV07D361 
ERZV07D391 
ERZV07D431 
ERZV07D471 
ERZV07D511 


Part No. 
ERZV07D820 
ERZV07D101 
ERZV07D121 
ERZV07D151 
ERZV07D201 
ERZV07D221 
ERZV07D241 
ERZV07D271 
ERZV07D331 
ERZV07D361 
ERZV07D391 
ERZV07D431 
ERZV07D471 
ERZV07D511 


Varistor 
Voltage 


Maximum 
Allowable 
Voltage 


Clamping 
Voltage 
(max.) 


Maximum Maximum | 
Energy Peak Current|Capacitance 


=e He (max.) 


(J) | (A) | (A) _| @1kHz(pF) 


810 
700 
590 
500 
200 
190 
170 
150 
130 
130 
130 
120 
100 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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. “ZNR,” Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


9 Series ** 


@ Ratings and Characteristics 

@ Operating Temperature Range: —40 to 85 °C 

@ Storage Temperature Range: —40 to 125 °C 

@ Temperature Coefficient of Varistor Voltage: 0 to -0.05 %/°C 


Ver Maximum Clamping Rated Maximum Maximum 
aristor Allowable Voltage . Energy _ |Peak Current/Capacitance 
Part No. Voltage Voltage (max.) Out (8/20 us) (max.) 
Vea (Reims OSC Wea ma Pa @1 kHz (pF) 


2000 2000 
2000 1700 
2000 1400 
2000 1100 
2000 430 
2000 410 
2000 380 
2000 350 
2000 300 
2000 300 
2000 300 
2000 270 
2000 230 
2000 210 


ERZVA9D820 82 
ERZVA9D101_ —_|100 
ERZVA9D121 ie 108-132 
ERZVA9D151 50(135-165 
ERZVA9D201 sen 185-225 
ERZVA9D221 = |220(198-242 


es m 
( 
( 
( 
( 
( 
ERZVA9D241 |240(216-264 
( 
( 
( 
( 
( 
( 
( 


90-110 


ERZVA9D271 = |270(247-303 
ERZVA9D331 = |330(297-363 
ERZVA9D361 = |360(324-396 
ERZVA9D391 = |390(351-429 
ERZVA9D431 = |430(387-473 
ERZVA9D471—|470(423-517 
ERZVA9D511_ = |510(459-561 


ee 


@ Dimensions in mm (not to scale) 


ie 


ERZVA9D820 
ERZVA9D101 
ERZVA9D121 
ERZVA9D151 
ERZVA9D201 
ERZVA9D221 
ERZVA9D241 
ERZVA9D271 
ERZVA9D331 
ERZVA9D361 
ERZVA9D391 
ERZVA9D431 
ERZVA9D471 
ERZVA9D511 


*%* 9 Series’ standard products are taping style. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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- “ZNR,.. Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


10 Series 


@ Ratings and Characteristics 

@ Operating Temperature Range: -40 to 85 °C 

@ Storage Temperature Range: —40 to 125 °C 

@ Temperature Coefficient of Varistor Voltage: 0 to -0.05 %/°C 


. Maximum Clamping Maximum Maximum . 
Varistor Allowable Voltage Energy Peak Current|Capacitance 


Part No. Voltage Voltage (max.) (8/20 us) (max.) 


@1 kHz (pF) 
0.4 14 10 


ERZV10D820 2000 
ERZV10D101 1700 
ERZV10D121 1400 
ERZV10D151 1100 
ERZV10D201 430 
ERZV10D221 410 
ERZV10D241 380 
ERZV10D271 300 
ERZV10D331 300 
ERZV10D361 300 
ERZV10D391 300 
ERZV10D431 270 
ERZV10D471 230 
ERZV10D511 210 
ERZV10D621 190 
ERZV10D681 170 
ERZV10D751 160 
ERZV10D821 140 
ERZV10D911 910( 819-1001 . 120 
ERZV10D102 = | 1000( 900-1100 110 
ERZV10D112 =| 1100( 990-1210 110 
ERZV10D182 _ | 1800(1700-1980 

* Measured at 1 MHz 

@ Dimensions in mm (not to scale) 
ERZV10D820 1.6+1.0 
ERZV10D101 ; 1.841.0 
ERZV10D121 5+1. 2.0+1.0 
ERZV10D151 , ; 2.3+1.0 
ERZV10D201 : 1.9+1.0 
ERZV10D221 2.0+1.0 
ERZV10D241 7.5+ 2.14+1.0 
ERZV10D271 7.52 2.3+1.0 
ERZV10D331 7.54 2.6+1.0 
ERZV10D361 7.5+ 2.8+1.0 
ERZV10D391 7.54 2.9+1.0 
ERZV10D431 7.5+ 3.1+1.0 = 
ERZV10D471 7.54 3.3+1.0 
ERZV10D511 7.54 3.5+1.0 
ERZV10D621 7.5 4.2+1.0 
ERZV10D681 7.52 4.5+1.0 
ERZV10D751 7.5+1. 4.9+1.0 
ERZV10D821 ; 5.2+1.0 
ERZV10D911 5.7+1.0 
ERZV10D102 ; ; ; 6.2+1.0 
ERZV10D112 ; ; 6.8+1.0 


ERZV10D182 ; ; 10.0+1.5 
*k: W> 
** ERZV10D182CS is recommended type (lead length is 4.0+1.5mm). 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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ws “ZNR,” Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


14 Series 

@ Ratings and Characteristics 

@ Operating Temperature Range: —40 to 85 °C 

@ Storage Temperature Range: —40 to 125 °C 

@ Temperature Coefficient of Varistor Voltage: 0 to -0.05 %/°C 


. Maximum Clamping | Rated Maximum Maximum . 
Varistor Allowable Voltage aie Energy _ {Peak Current|Capacitance 


Part No. Voltage Voltage (max.) Power (8/20 us) .) 


ee OORT 


ERZV14D820 
ERZV14D101 
ERZV14D121 
ERZV14D151 
ERZV14D201 
ERZV14D221 
ERZV14D241 
ERZV14D271 
ERZV14D331 
ERZV14D361 
ERZV14D391 
ERZV14D431 
ERZV14D471 
ERZV14D511 
ERZV14D621 
ERZV14D681 
ERZV14D751 
ERZV14D821 
ERZV14D911 
ERZV14D102 =| 1000( 
ERZV14D112 = | 1100( 
ERZV14D182 +800(1700- 1980 


— ~~! 
——O EO 


ERZV14D820 
ERZV14D101 
ERZV14D121 
ERZV14D151 
ERZV14D201 
ERZV14D221 
ERZV14D241 
ERZV14D271 
ERZV14D331 
ERZV14D361 
ERZV14D391 
ERZV14D431 
ERZV14D471 
ERZV14D511 
ERZV14D621 
ERZV14D681 
ERZV14D751 
ERZV14D821 
ERZV14D911 
ERZV14D102 
ERZV14D112 
ERZV14D182 
*: W> 
*:* ERZV14D182CS is recommended type (lead length is 4.0+1.5mm). 
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“ZNR,. Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


20 Series 


@ Ratings and Characteristics 

@ Operating Temperature Range: —40 to 85 °C 

@ Storage Temperature Range: -40 to 125 °C 

@ Temperature Coefficient of Varistor Voltage: 0 to -0.05 %/°C 


Varistor Ese rate ‘| Rated ' Peak Current|Capacitance 
ge Power bea 


ar mraeF) 
50 65 1.0 56 40 


ERZV20D820 7500 
ERZV20D101 6500 
ERZV20D121 5500 
ERZV20D151 4500 
ERZV20D201 1700 
ERZV20D221 1600 
ERZV20D241 1500 
ERZV20D271 1300 
ERZV20D331 1100 
ERZV20D361 1100 
ERZV20D391 1100 
ERZV20D431 1000 
ERZV20D471 900 
ERZV20D511 800 
ERZV20D621 700 
ERZV20D681 650 
ERZV20D751 600 
ERZV20D821 | 530 
ERZV20D911 819-1001 500 
ERZV20D102 | 1000( 900-1100 450 
ERZV20D112 | 1100( 990-1210) | 400 
ERZV20D182 | 1800(1700-1980) 

@ Dimensions in mm (not to scale) 
ERZV20D820 . +1.0 1.8+1.0 
ERZV20D101 +1.0 2.0+1.0 
ERZV20D121 +1.0 2.2+1.0 
ERZV20D151 +1.0 2.5+1.0 
ERZV20D201 +1.0 2.1+1.0 D Th 
ERZV20D221 +1.0 2.2+1.0 | 
ERZV20D241 +1.0 2.3+1.0 
ERZV20D271 +1.0 2.5+1.0 I 
ERZV20D331 +1.0 2.8+1.0 . 4 
ERZV20D361 +1.0 3.01.0 VV) 
ERZV20D391 +1.0 3.1+1.0 F r. ; 
ERZV20D431 +1.0 3.3+1.0 € 
ERZV20D471 +1.0 3.5+1.0 * 3 
ERZV20D511 +1.0 3.7+1.0 ou is 
ERZV20D621 +1.0 4.4+1.0 4 a 
ERZV20D681 0 4.7+1.0 L 
ERZV20D751 0 5.1+1.0 
ERZV20D821 0 5.4+1.0 
ERZV20D911 0 5.9+1.0 
ERZV20D102 0 6.4+1.0 
ERZV20D112 0 7.0+1.0 
ERZV20D182 O* 10.7+2.0 

*: W> 
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. “ZNR,” Transient/Surge Absorbers, 
Panasonic “Series V" (Type D) 


@ Typical Characteristics (Series V) 
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Panasonic 


Voltage vs. Current 
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“ZNR,” Transient/Surge Absorbers, 
“Series V” (Type D) 
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= “ZNRo Transient/Surge Absorbers 
Panasonic “Series V” (Type D) 
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o “ZNR,.” Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


™@ Impulse Deratings (Relation between impulse width and impulse repetition times) 2 times: 5 min interval 
up to 10 times: 2 min interval 


up to 10° times: 10 s interval 
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- | “ZNR,” Transient/Surge Absorbers, 
Panasonic “Series V” (Type D) 


@ Impulse Deratings (Relation between impulse width and impulse repetition times) 2 times: 5 min interval 
up to 10 times: 2 min interval 
up to 10® times: 10 s interval 
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“ZNR,. _Transient/Surge Absorbers, 


Panasonic “Series V” (Type D) 


Taping Specifications for Automated Assembly 
@ Exalanation of Part Numbers (Taping) 


PRM@AaMOOOOOUOUUL 


Product Code Series Design No. 

Taping/Packaging Element Size Lead Configuration Nominal Varistor Voltage 
Radial Taping (Po=12.7 mm) | D | Straight Lead The first two digits are significant 
Radial Taping (Po=15.0 mm) Crimped Lead figures and the third one denotes 


the number of zeros following. 


Crimped Leads and Taped 


@ Taping Dimensions in mm (not to scale) Symbol Type} Type |_| Tyee 1 
15.0+1.0 
30.0+1.0 

P, 15.0+0.3 
P, 3.75+0.70 
Pp, 7.5+1.3 
od 0.80 “38 
F 7.5+0.5 
Ah 0x2 
W 18.0*98 
Wo 5.0 min 
W, 9.0+0.5 
W, 3 max 
H Approx. 22 
— Ho 16.0+0.5 
* Do 4.0+0.2 
* Dimension “T”: Conforms to each individual specification. aay t 0.6+0.3 
L 11 max. 


@ Standard Products 


Crimped Leads & Taped 
ies: Taping Type | (Po=12.7+0.3 mm) Taping Type II (Po=15.0+0.3 mm 
aristor 


Voltage (V) 


14 Series 

(Nominal Part No. 
82 ERZVEEV820 

100 ERZVEEV101 

120 ERZVEEV121 

150 ERZVEEV151 

200 ERZVEEV201 

220 ERZVEEV221 

240 ERZVEEV241 

270 ERZVEEV271 

330 ERZVEEV331 

360 ERZVEEV361 

390 ERZVEEV301 

430 ERZVEEV431 

470 ERZVEEV471 

510 [| ERZVA7V511_| ERZVAQV511_| ERZVEAV511 | ERZVEEVS1i 

15.5 max. 
Dimensions 7540.5 
in mm 0.8088 0.8038 
21.0 max. 
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Panasonic 


“ZNRo Transient/Surge Absorbers, 


“Series V” (Type D) 


Straight Leads and Taped 


@ Taping Dimensions in mm (not to scale) 


P 12.7210 
Po 12.740.3 
Py 3.85+0.70 
P2 6.354 1.30 
od 0.60 *o08 
F 5.0+0.5 
Ah O+2 
: W 18.0 *58 
Wo 5.0 min. 
W, 9.0+0.5 
We 3 max. 
H Approx. 20 
~ Ho 17.0+0.5 
a pDo 04.0+0.2 
* Dimension “T": Conforms to each individual specification. t 0.6+0.3 
@ Standard Products 2 Be 
Straight Leads & Taped 
stor Vohago ty NER} 2 Sares —__+_____1Series | 9 Series 
Varistor Voltage (V) (Nominal) Part No. 
82 ERZVA9D820 
100 ERZVA9D101 
120 ERZVA9D121 
150 ERZVA9D151 
200 ERZVA9D201 
220 ERZVA9D221 
240 ERZVA9D241 
270 ERZVA9D271 
330 ERZVA9D331 
360 ERZVA9D361 
390 ERZVA9D391 
430 ERZVA9D431 
470 ERZVA9D471 
510 pe ERZVA7DS ERZVA9D511 
PDT Omax, BB max. 11.5 max. 
ee as 5.0+0.5 
Dimensions inmm [ed [060s TOR 0.60 *385 
14.0 max. 


@ Packaging Specifications 
Part No. 


ERZVA5VL_JLILI 
ERZVA7VUJLIC) 
ERZVA9VL_JL JL] 
(Crimped Leads and Taped) 


ERZVA5D[_ JL JL] 
ERZVA7DLJ_ JC] 
ERZVA9D[_jL_JL_) 
(Straight Leads and Taped) 


ERZVEAVL_JLJL) 


ERZVEEV(IJLIC] 
(Crimped Leads and Taped) 


@ Note 
@ Missing components on tape 


Dimensions in mm (Packing Case) 


330 max. 
340 max. 


360 max. 
340 max. 


in succession shall be 


3 pcs max. and total packing quantity shall be same as 


indications on the box. 


Packing Quantity 


1000 pcs./Box 


1000 pcs./Box 


1000 pcs./Box 


500 pcs./Box 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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“ZNR,” Transient/Surge Absorbers, 


Panasonic “Series V” (Type D) 


“ZNRo” Transient/Surge Absorbers, 
Crimped Lead Type 


@ Explanation of Part Numbers 


1 2 3 4 5 6 7 8 9 10 11 12 
Product Code Series Lead Style Design No. 
Nominal Varistor Voltage 
The first two digits are significant 
figures and the third one denotes 


the number of zeros following. 


@ Dimensions in mm (not to scale) 
Crimped Lead Type 


14 Series 


7.0 max. 8.5 max. | 11.5 max. 


(1.240.4) | (1.2+0.4) | (1.4+0.4) 


5.0+1.0 5.0+1.0 7 2 1.0 


O625 en eper: 083e 


4.1-5.8 4.1-6.0 4.5-6.4 


* Dimension “L”: Conforms to each individual specification 
*k Resin extensions: No resin below center of the hook 


Notes 


@ Standard Products 


Varistor 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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“ZNR,” Transient/Surge Absorbers, 


Panasonic “Series V” (Type D) 


Application Notes for UL and CSA Recognized Components 


@ Related Standards 


UL1414 UL1449 


Across-The-Line Components 
(Varistors) 


Standard No. CSA C22.2 No.1 Class 2221 01 


Accessories and Parts for 

Electronic Products 

@ Varistor for Across-The-Line 
use as transient protection on 
120 Vac nominal system 


Transient Voltage Surge 
Suppressors 


E62674 Vol. 5, 10 E86821 Vol. 1 


Note: For UL497B recognized ZNRs, contact our sales office or factory. 
Each type designation is not registered by part number. 
If you have any questions on type designation, please contact and ask our office. 


Title 


File No. LR-92226 


M@ UL and CSA Recognized Components and The AC Rated Voltage 


Bast duhanee Voltage Vrms) 
ERZV{_|{_|D820 65 (Not applicable) (Not applicable) 
ERZV{[_JL_j}D101 (Not applicable) (Not applicable) 
ERZV{_JLJD121 (Not applicable) (Not applicable) 
ERZV(_JLJD151 (Not applicable) (Not applicable) 
ERZV{(_jL_jD201 125 118 
ERZV{_JL_JD221 125 127 
ERZV(_|(_|D241 125 136 
ERZV(_JLJD271 125 . 159 
ERZV[_JLjD331 125 189 
ERZV(_|L|D361 125 209 
ERZV{_|(_JD391 125 Zor 
ERZV(_j{_]D431 125 250 
ERZV(_|(_]D471 125 2r2 
ERZV{(_J_JD511 125 291 
ERZV{_j{_|D621 125 350 
ERZV{|L|D681 125 381 
ERZV{_JL_|D751 Tz 418 
ERZV(_J_|]D821 125 463 
ERZV{(_j_|D911 125 500 
ERZV(_J_JD102 125 568 
ERZV(_JLJD112 125 600 
ERZV(_|L_|D182 125 600 


@ Varistor Voltage Range of UL/CSA recognized ZNRs are specified below. 


Element Varistor Voltage Range (V) 
— CSA (Class 2221 01) 
5 Series 200- 470 
7 Series 200- 510 
9 Series 200- 510 
10 Series 200-1800 
14 Series ia) 200-1800 
20 Series (0) 200-1800 


(JL: Codes for Element Size 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


“ZNR,.” Transient/Surge Absorbers, 
“Series V” (Type D) 


@ Application Notes 
1) In case of making an application to CSA for 
equipment with ZNR, following cautions shall be 
required. 
@ Only across-the-line use is admitted. 
Varistors shall not be connected between parts 
involving a shock hazard and exposed metal 
parts. 
@ The ZNR Varistor shall be protected by the fusing 
specified below: 


Maximum Peak Current Maximum Rating of Fuse 


8/20 us, 1 time (A) (A) 

Up to 500 3 

501 to 2000 5 

2001 to 6000 10 
Over 6000 Not Specified 


2) “Rated Voltages” are specified for UL/CSA recognized 


components besides Maximum Allowable Voltage 
because of conforming to the Standby Current 
specified in safety standards. 

In case of making an application to UL/CSA approval 
for equipment with ZNR, the maximum AC operating 
voltage of equipment shall be lower than the ZNR 
Rated Voltage. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


@ Performance Characteristics (Series V, Type D) 


Electrical 


Characteristics Test Methods/Description 


Standard Test Unless otherwise specified, electrical measurements (initial/after 
Condition tests) shall be conducted at temperature of 5 to 35 °C, relative hu- 
midity of 45 to 85 % and atmospheric pressure of 860 to 1060 hPa. 


The voltage betwen two terminals with the specified measuring 
Varistor Voltage current C,, DC applied is called Vo or Voma. The measurement 
shall be made as fast as possible to avoid heat affection. 


The maximum sinusoidal RMS voltage or maximum DC voltage 
that can be applied continuously in the specified operating 
temperature range. 


Maximum 
Allowable Voltage 


The maximum voltage between two terminals with the specified 
standard impulse current (8/20 us) illustrated below applied. 


Clamping Voltage 


Current(%) 


OAj--2 
eT cous | 


us 
The power that can be applied in the specified ambient 


The maximum energy within the varistor voltage change of +10 % 
Maximum Energy | when a single impulse current of 2 ms or 10/1000 us is applied. 


Maximum The maximum current within the varistor voltage change of 
Peak 2 times | +10 % when a standard impulse current of 8/20 us is applied two 
Current times with an interval of 5 minutes. 

(Withstand- 

ing Surge | 4 time | The maximum current within the varistor voltage change of +10 % 
Current) with a single standard impulse current of 8/20 us is applied. 


Temperature Coefficient of | _Voma at 85 °C — Voma at 25 °C sy JI x 100 (%/°C) 


Varistor Voltage Vema at 25 °C 60 


Capacitance shall be measured at 1 kHz +10 %, 1 Vrms max. 
(1 MHz +10 % below 100 pF), 0 V bias and 20+2 °C. 


Capacitance 


The specified voltage shall be applied between both terminals of 
the specimen connected together and metal foil closely wrapped 
round its body for 1 minute. 


Withstanding eT 
Voltage Classification (Nominal varistor voltage Test Voltage (AC 


(Body Insulation) Voima, Vima & 330 V 1000 Vrms 
Vo1 mA; V; mA > 330 V 1500 Vrms 


The change of V_. shall be measured after the impulse current 
listed below is applied 10000 or 100000 times continuously with 
the interval of 10 seconds at room temperature. 


—_S]=—_ltem | Impulse Life (!) | Impulse Life (1!) 
x10° Times 
Part No. r Impulse Current 
ERZV05D180 to ERZV05D680 5 A (8/20 
ERZV07D180 to ERZV07D680 15 A (8/20 
ERZVA9D180 to ERZVA9D680 35 A (8/20 


N1nN1|M 


) 

) 

ERZV10D180 to ERZV10D680 35 A (8/20 Ls) 
Impulse Life ERZV14D180 to ERZV14D680 90 A(8/20 ps) | __50 A(8/20 us) 
ERZV20D180 to ERZV20D680 130 A (8/20 us) | 65 A (8/20 us) 
ERZV05D820 to ERZV05D471 25 A (8/20 Ls) 
ERZV07D820 to ERZV07D511 100 A(8/20 us) | 60 A(8/20 us) 
ERZVA9D820 to ERZVA9D511 75 A (8/20 Us) 
ERZV10D820 to ERZV10D112 85 A (8/20 Ls) 
ERZV10D182 75 A (8/20 Us) 
ERZV14D820 to ERZV14D112 200 A (8/20 us) |_110 A(8/20 us) 
ERZV14D182 150 A(8/20 us) | 90 A(8/20 ps 
ERZV20D820 to ERZV20D112 120 A (8/20 us 
ERZV20D182 200 A (8/20 us) | 100 A(8/20 us) 


“ZNR,” Transient/Surge Absorbers, 
“Series V” (Type D) 


Specifications 


To meet the 
specified value. 


0 to-0.05 %/°C max. 


To meet the 
specified value 


No breakdown 


AV omalVomaS #10 % 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


485 


486 


Panasonic 


“ZNR,. Transient/Surge Absorbers, 
“Series V” (Type D) 


@ Performance Characterisitcs (Series V, Type D) 


Mechanical 


Environmental 


Characteristics 


Robustness of 
Terminations 
(Tensile) 


Robustness of 
Terminations 
(Bending) 


Vibration 


Solderability 


Resistance to 
Soldering Heat 


High Temperature 
Storage/ 
Dry Heat 


Humidity 
(Steady State) 


Temperature 
Cycle 


High Temperature 
Load/ 
Dry Heat Load 


Damp Heat Load/ 
Humidity Load 


Low Temperature 
Storage/Cold 


Test Methods 


After gradually applying the force specified below and keeping the 
unit fixed for 10 seconds, the terminal shall be visually examined for 
any damage. 
Terminal diameter 
¢g0.6 mm, ¢0.8 mm 
¢1.0 mm 


Force 
9.8 N (1.0 kgf) 
19.6 N (2.0 kgf) 


The unit shall be secured with its terminal kept vertical and the force 
specified below shall be applied in the axial direction. 
The terminal shall gradually be bent by 90° in one direction, then 
90 ° in the opposite direction, and again back to the original position. 
The damage of the terminal shall be visually examined. 

Terminal diameter Force 

g0.6 mm, ¢0.8 mm 4.9 N (0.5 kgf) 

01.0 mm 9.8 N (1.0 kgf) 


After repeadly applying a single harmonic vibration (amplitude: 
0.75 mm, double amplitude: 1.5mm) with 1 minute vibration frequency 
cycles (10 Hz to 55 Hz to 10 Hz) to each of three perpendicular direc- 
tions for 2 hours. Thereafter, the unit shall be visually examined. 


After dipping the terminals to a depth of approximately 3mm from 
the body in a soldering bath of 235+5 °C for 2+0.5 seconds, the 
terminal shall be visually examined. 


After each lead shall be dipped into a solder bath having a 
temperature of 260+5 °C to a point 2.0 to 2.5 mm from the body of 
the unit, using shielding board (t=1.5 mm), be held there for 
10+1s (5 series: 5+1s) and then be stored at room temperature 
and normal humidity for 1 to 2 hours. The change of Vom, and 
mechanical damages shall be examined. 


The specimen shall be subjected to 125+2 °C for 1000 hours in a 
thermostatic bath without load and then stored at room temperature 
and normal humidity for 1 to 2 hours. Thereafter, the change of Voma 
shall be measured. 


The specimen shall be subjected to 40+2 °C, 90 to 95 % RH for 1000 
hours without load and then stored at room temperature and normal hu- 
midity for 1 to 2 hours. Thereafter, the change of Voma shall be measured. 


The temperature cycle shown below shall be repeated five cycles 
and then stored at room temperature and normal humidity for 1 to 2 
hours. The change of Vema and mechanical damage shall be 


examined. 
Period (minutes) 
Room temperature 


After being continuously applied the Maximum Allowable Voltage at 
85+2 °C for 1000 hours, the specimen shall be stored at room tem- 


perature and normal humidity for 1 to 2 hours. 
change of Voma shall be measured. 


Thereafter, the 


The specimen shall be subjected to 40+2 °C, 90 to 95 % RH and the 
Maximum Allowable Voltage for 1000 hours and then stored at room 
temperature and normal humidity for 1 to 2 hours. Thereafter, the 
change of Voema Shall be measured. 


The specimen shall be subjected to —-40+2 °C without load for 1000 
hours and then stored at room temperature and normal humidity for 
1 to 2 hours. Thereafter, the change of Von, shall be measured. 


Specifications 


No remarkable 
mechanical damage 


Approximately 95 % 
of the termainals 
shall be covered with 
new solder uniformly. 


AVomalVoma $+5% 
No remarkable 
mechanical damage 


AVocmalVema £ +5 % 


AVomalVoma $ +5 % 


AVomalVoma & +5 % 
No remarkable 
mechanical damage 


AVemalVoma & +10 % 


AVoma/Voma £ +10 % 


AV cmalVoma <+5% 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Multilayer Varistors 


Multilayer Varistors (Strontium Titanate), 


Chip Type 
Series EZJS 


@ Features 

@ Multilayer monolithic construction of SrTiO ceramics 

@ Low varistor voltage with high parallel capacitance 

@ Fast response to high speed transient over-voltage 
(ins) 

@ dV/dt reduction resulting from the large capacitance 

@ Large withstanding surge and energy capabilities 


@ Explanation of Part Numbers 


FAA BE OOOOOOUL 


H Recommended Applications 

@ Information & Communication Equipment 
PC, WS, Printer, CD-ROM, DVD, Cord-Reader, etc. 
For ESD protection in connector 
*sFor ESD protection in DC power line 
*sFor ESD protection in controller 

@ Application Example, “Personal-Handy-Phone” 
Mobile-terminal, Cellular telephone 
*sFor ESD protection in LCD-display and panel-SW 
*sFor ESD protection in service-connector 
*For ESD protection in terminals for charge 
For pulse-noise Suppression Caused by rapid 

change of current (EX.from stand-by to transmit) 


Product Code Design No. 
Size (mm) Packaging Style Maximum Allowable| | Rated Capacitance 
2.0 1.25 Voltage The first two digits Tolerance 


a 6V +80, -20% 
C 


}D{ OC30V__ 


are significant 


Embossed 
Taping 


figures of capacitance 
and third one denotes 
number of following 
zeros. 
Ex.223:22,000PF 


@ Construction @ Equivalent Circuit 


External electrode 
(Ag/Ni/Pb-Sn) 


Varistor 
Substrate electrode 
Capacitance 
Internediate electrode 0.022uF 
(*EZJS2| |B223Z) 
External electrode 


Inner electrode 


Ceramic (SrTiO3) 


@ Dimensions in mm (not to scale) 
12 Type [0805(EIA)] 
EZJS20I00DOIU 20014 


1.0 1.45max. 
0.50 0.25 


0.50 0.25 
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Panasonic Multilayer Varistors 


@ Ratings and Characteristics 
@ Operating Temperature Range: —40 to 85 °C 


peucdie Maximum Maximum 
Allowable Voltage a 1KHz) Peak Current Energy 
Voltage (VO.1mA) (8/20us, 2times) (2ms) 


DC 5VLine | DCO6V a—isy | 2000PF pe 25A 0.2J 
pci2v Line | pcisv | 24-a5v | S00PF ete 25A 0.2J 
pc24v Line | pczov | 4o-eov | 4/O0PF 7 25A 0.2J 


@ Typical Characteristics 


Maximum Varistor 


Application 


Pat Ne. Circuit 


EZJS2{_|B223Z 


EZJS2[_|C822Z 


EZJS2{_|D472Z 


Impulse Suppression 


Input Wave Form Clamped Wave Form 


(H:0.2us/div. V:100V/div.) (EZJS2(_]B223Z) 


Voltage vs. Current Impedance vs. Frequency 


AY 


LAL 


Voltage(V) 


1K 10K 100K 1M 10M 100M 


10 105 104 103 102 101 10° 101 102 108 
Current(A) Frequency(Hz) 


2.0x1.25x1.0 


2.0X1.25x1.45 


2.0x1.25x1.45 


Dimensions 
(mm) 


@EZJS [XIB 
@EZUS [XIC 
@EZUS [XID 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Multilayer Varistors 


M@ Perfomance Characteristics (Multilayer Varistors) 
(Electrical) 


Characteristics Test Method Specifications 


Unless otherwise specified, all test and measurements (initial/after 
tests) shall be made at a temperature of 15 to 35 °C and ata 


Standard Test relative humidity of 45 to 75 %RH. If results obtained are —— 


Ponallion doubted a further test shall be carried out at a temperature of 
20+2 °C and a relative humidity of 60 to 70 %RH. 

Max. Allowable The maximum DC voltage that can be applied continuously in the 

Voltage specified operating temperature range. 


The Voltage between two terminals with the specified measuring 
current of 100uA DC applied is called Vioma. 

The measurement shall be made as fast as possible to avoid 
heat affection. 


Varistor Voltage 


To meet the 


Capacitance shall be measured at 1 kHz+10 %, 0.2 to 2.0Vrms specified value. 


Vapasitance and 20 °C with no application of DC bias voltage. 

hasiiunn Ener The maximum energy within the varistor voltage change of +10 
gy % when a single impulse current of 2 ms is applied. 

The Maximum Peak Current within the varistor voltage change of 


Maximum Peak +10 % when a standard impulse current of 8/20us is applied 


Current two times with an interval of 5 minutes. 
The change of Vioma shall be measured after the specified pulse 
is applied 1000 times with the inteval of 10 seconds at room 
temperature. 
Pulse Lite AV ioma/Viooa S$ +10 % 
DC15KV Specimen 
Temperature Coefficient indicating dependency of V-I characteristics on 
Coefficient of temperature. This is shown by the change of Viomaper/degres at | +0.3%/ °C 
Varistor Voltage the ambient temperature of +25 °C and +85 °C. 
Temperature 


This is shown by the maximum capacitance change at the | ACikt:/Cixtz at 20 °C 


Coetticient of ambient temperature from -25 °C to +85 °C. <+10 % 


Capacitance 
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Panasonic 


(Mechanical) 


Characteristics 


Solderability 


Resistance to 
Soldering Heat 


(Environmental) 


Characteristics 


Temperature 
Cycle 


Damp Heat Load 


High Temperature 
Load 
(Dry Heat Load) 


Multilayer Varistors 


Test Methods 


After securing the specimen by the body with tweezers and 
dipping in to the specified soldering flux, the specimen shall be 
completely immersed in to a soldering bath having a temperature 
of 230+5 °C for 4+1 seconds. And then the specimen shall be 
visually examined. 

Use the specified soldering flax and solder following: 

Soldering Flux: Ethanal solution of rosin about 25 % by weight 
Solder: Eutectic solder (Sn 63 : Pb 37) 


After preheating the specimen according to the following 


conditions on Table-1, the specimen shall be completely 
immersed into a soldering bath having a temperature of 270+5 °C 
for 340.5 seconds and then be stored at room temperature for 
24+2 hours. There after the change of Viooma and the mechanical 
damage shall be examined. 


Table-1 
Temperature (°C) 


80 to 100 
150 to 200 


Period (Seconds) 
300 to 360 
300 to 360 


Test Methods 


Solder the specimen to the testing jig shown in Fig.1. Condition 
the specimen to each temperature from step 1 to 4 in this order 
for the period shown in the table of specifications. Before the 
measurement after test, the specimen shall be left to stand at 
room temperature for 24+2 hours. The change of Vioowa and 
mechanical damage shall be examined. 


Period (minutes) 


Solder the specimen to the testing jig shown in Fig.1. The 
specimen shall be applied continuously the Maximum Allowable 
Voltage at specified conditions for specified period and then 
stored at room temperature and normal humidity for 24+2 hours. 
Thereafter, the change of Viooma and mechanical damage shall be 
examined. 

Ambient condition : 40+2 °C, 90 to 95 %RH 

Period : 500+24/0 hours 


Temperature (‘C) 
5 cycles 


Solder the specimen to the testing jig shown in Fig.1. The 
specimen shall be applied continuously the Maximum Allowable 
Voltage at specified conditions for specified period and then 
stored at room temperature and normalhumidity for 24+2hours. 
Thereafter, the change of Viooua and mechanical damage shall be 
examined. 
Ambient temp. 
Period 


- 85+2 °C 
: 500+24/0 hours 


Material 
Thickness : 1.6mm 


V7 ///A ‘Solder resist 
A - 7.0 
B : 1.0 
Unit:mm ¢ -36 


Specifications 


Approximately 80% 
of the terminals shall 
be covered with new 
solder uniformly 


No remarkable 
mechanical 
damage (ex. crack) 


AV 1001a/Vi00pa S$ +10% 


Specifications 


No remarkable 
mechanical 
damage (ex. crack) 


AV t0oqa/Vio0pa S$ +10% 


No remarkable 
mechanical 
damage (ex. crack) 


AV soqa/Vioowa S$ +10% 


No remarkable 
mechanical 
damage (ex. crack) 


AV toma/Vioowa S$ +10% 


‘Glass epoxy/PC board 


[__]_: Copper foil (0.035mm in thickness) 
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Panasonic | Multilayer Varistors 


i Packaging Specifications 
@ Standard Packing Quantity 


a. Paper taping Embossed taping Bulk 
Size Code 

Pitch 4mm: 5000pesireel_ | | 1000 pcs Jb ag 
12 (0805) , 

1.45 mm eae Pitch 4 mm: 2000 pcs./reel 1000 pcs./bag 


@ Reel @ Paper Taping 
P,: 4mm 
tt Feeding hole Chip pocket 


pA |B [WIFE |P, | Pe] Po [odo] t 


(0805)}+0.20 | +0.2 | 0.2 0.05]+0.10, +0.1 0.05] +0.1 | +0.1 | max. 
fe) 


@ Embossed Taping 


t1 Feeding hole — Chip pocket 
Smo] A [8 | o 7D ]e]W]W 


. se 
(0805)}/+0.20 |+0.20 | +0.2 #0.05]+0.10) +0.1 0.05) +0. 1 a max. | Max. 
@ Leader Part and Taped End 


Tape end Leader part 


40 min. L_ 40min. | 200 min. 
Vacant position Vacant position Top cover tape 


Unit : mm 


@ Recommended Land Dimensions 


Varistor (SMD) 


Land Dimensions in mm 


Reflow Soldering 
pa |b | c | al b | 


Code 


12(0805) 


(Unit: mm) 
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Panasonic 


@ Application Note 


1. Storage Conditions 


1) Do not store the varistor under high temperature 
and high humidities. Store it at temperature from 
room temperature below 40 °C and below 70%RH, 
and use it within 3 months. 

Before using the varistor for a long period, confirm 
the solderability. 


2) Avoid atmospheres full of corrosive gases 


(hydrogen sulfied, sulfurous acid, chlorine, 
ammonia, etc.) 


3) Avoid direct sunlight and condensation. 


2. Soldering Conditions 


1) Flow soldering 
In flow soldering process. abnormal and large 
thermal and mechanical stresses, caused by 
“Temperature Gradient” between the mounted 
varistor and melted solder in soldering bath, might 
be applied directly to the varistor, resulting in 
failures and damages of the varistor. 
So it is essential that soldering process shall be 
controlled by the following recomended conditions. 
(a) Preheating 
the mounted varistor shall be preheated 
sufficiently so that the “Temperature Gradient” 
between the varistor and the melted solider 
shall be 150 °C or below. 
(b) Immersion to Soldering Bath 
The varistor shall be immersed into a soldering 
bath of 230 °C to 270 °C for 3 seconds or 
below. 


Multilayer Varistors 


2) Reflow Soldering 
Large temperature gradients such as rapid 
heating and cooling in the process may cause 
electrical failures and mechanical damage of the 
varistor. So it is essential that the soldering 
process shall be controlled by the following 
recomended conditions. 
(a) Preheating 
The mounted varistor shall be preheated 
sufficiently untill the surface temperature of 
them to be 140 °C to 160 °C. 
(b) Soldering 
The mounted varistor shall be heated under the 
specified “Resistance to Soldering Heat” 
(temperature.:Max.270 °C) 
(c) Cooling 
Ater the soldering, the mounted varistor shall 
be granually cooled to room ambient 
temperature for preventing mechanical 
damages such as craking of the varistor 


3) Hand Soldering 
The varistor has been specified any characteristics 
when mounted by flow soldering or reflow soldering. 
It is not certificated “Hand Soldering”. 
4) Soldering Flux and Solder 
(a) Soldering Flux 
The content of halogen in the flux shall be 0.2 
wt% or less, Rosin-based and non-activated 
Soldering flux is recommended. 
(b) Solder 
An eutectic solder (Sn:63, Pb:37) 
is recommended. 
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Packaging Information 


Product 


“ZNR ” Transient/ 
Surge Absorbers 


* 


* 


“ZNR” Arrester Blocks 


Multilayar Varistor 
Chip Type 


* See Internet or individual factory catalogs for detailed specifications 


Series/Type 


Series V 


Chip Type, 
Chip Type, 
With Tabs, 


Type D (Bulk) 


Crimped Leads and Taped 


Straight Leads and Taped 


Crimped Lead Type 


Embossed Taping 


Embossed Taping 
StandardType, ULRecognized 
UL and CSA Recognized 


Enbossed Taping 


Part Number 


Minimum 
Packing 
Quantity 


Packing 
Quantity 
in Carton 


JERZV10D820 to 121 || 50_ | 5000_| 


ERZV10D151 to 621 
ERZV10D681 to 112 


ERZV10D182 


ERZV14D180 to 680 
ERZV14D820 to 271 
ERZV14D331 to 821 
ERZV14D911 to 112 


ERZV14D182 


ERZV20D180 to 680 
ERZV20D820 to 271 
ERZV20D331 to 112 


ERZV20D182 


ERZVA5V180 to 471 
ERZVA7V180 to 511 
ERZVA9V180 to 511 
ERZVEAV180 to 511 
ERZVEEV180 to 511 
ERZVA5D180 to 471 
ERZVA7D180 to 511 
ERZVA9D180 to 511 
ERZVO5V180 to 680C 


S 


ERZVO5V820 to 471CS 


ERZVO07V180 to 680C 


S 


ERZV07V820 to 511CS 
ERZV10V180 to 121CS 
ERZV10V151 to 511CS 


ERZV14V180 to 680C 


S 


ERZV14V820 to 271CS 


ERZV14V331 to 511C 
ERZCFIMKOOO 
ERZCF2MKOOO 
ERZSF1MK LILIO 
ERZSF2MK LILIO 
ERZLILICKIJUIUIB 
ERZLILDICKIOOW 
ERZIUOUSkOO 
EZJS2xO0ODOOO 


EZJS2VIODOO 
EZJS2YOOUOO 


S 


50 


2 
S, 
5 
5 


100 
100 
100 
100 
50 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
20 
2000 
20 
200 


O};O 


O;O 


NO 


—_s 
oO oO 


— 


C) 
@ Ol) — 
CO oO} CO; O © 


1000 
500 


io) 


2000 
1000 
3000 
3000 
2000 
1000 
1000 
2000 
2000 
1000 


on 
(o) 
Oo 


10000 
10000 
10000 
5000 
2500 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
5000 
4000 
3000 
3000 
2000 
5000 
6000 
5000 
6000 


100 


200000 
100000 


C-) —i, 
© 
eS oO 


Carton 
(LxWxH) mm 


210x340x 160 
210x340x 180 
210x340x 180 
210x340x180 
210x340x110 
210x340x 160 
210x340x130 
210x340x 160 
210x340x 80 
210x340x 80 
210x340x130 
210x340x130 
210x340x110 
210x340x 80 
210x340x110 
210x340x 130 
210x340x130 
210x340x110 
210x340x 80 
400x 360x260 
470x360x260 
470x360x300 
380x 360x320 
380x 360x320 
400x 360x260 
470x360x260 
470x 360x260 
210x340x 80 
210x340x110 
210x340x 80 
210x340x110 
210x340x110 
210x340x 80 
210x340x 80 
210x340x 80 
210x340x 80 
210x190x 55 
359X 245x365 
210x190x 55 
355x 245x365 
210x340x110 
210x340x110 
470x330x 135 
180x300x 70 
240x 190x190 
240x 190x190 
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CONTENTS 
Product Type/Series Page 


Ceramic Filters Filters for Mobil Communications PHS 2nd IF EFJK 495-496 


* 
Type MC (Built-in Capacitors} EFOMC 
Case Type 
EFOMN * 


EFOS/B/T/J 499-501 


EFOP/D/U/L 502-506 
EFCH DUIMM OO 508-510 
EFCH OOMmMa OO 511-513 


EFCH DOOOOO00 
EFCH281MWN CIC) 


EFOHUOUMs OOO 518-523 


Ceramic Resonators 


Type S/B/T/J 
(Built-in Capacitors) 


Type P/D/U/L 


Chip Type 


SAW Filters for Cellular Telephone (RF-stage) 


SAW Filters for Cellular Telephone (IF-stage) 
SAW Filters 


SAW Resonators SAW Filters for Paging System 


514-517 


SAW Resonators 


Please see Internet or individual factory catalog for detail specifications. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Ceramic Filters 


10MHz band Ceramic Filters, Chip Type 


Type: K 


Designed for applications to band-pass-filtering in 2nd 
IF stage of transmitting / receiving circuits in mobile 
phone. 


@ Features 

@ Super small and light in mass (weight) 
(W2.9xD3.7xH1.4 mm,70mg) 

@ Excellent group delay characteristics in the pass- 
band (1 ws max.) 

@ Stable and resistant to mechanical stresses in 
automated assembly thanks to the unique monolithic 
structure. 


@ Explanation of Part Numbers 


=) Fl) GP) fl) el 


Product Code Type 


@ Ratings and Characteristics (Typical) 


Nomal center frequency (fn) 10.8MHz 

Band width (—3dB) —110KHz min. 
Band width (—20dB) —420KHz min. 
Attenuation fn—600KHz 35dB min. 
(Guaranteed) f-1200KHz 35dB min. 
Insertion loss 4dB max. 
Ripple in pass band 1dB max. 
Group delay deviation 1 us max. 
Input / output impedance B30 Q 


Note: Other types are avaible than above standard product. 
(Frequency range of 10.0 to 13.0 MHz) 


Nominal Frequency 


M@ Recommended Applications 
@ Filters for 2nd IF mobile phones. 


11 


| (Example) 


Packaging Shape Design 
Style No. 


Typical Characteristics 


0 


-10 


-20 


-30 


-40 


ATT(dB) 


-50 


-60 


-70 


80 
93 96 99 10.2 10.5 10.8 11.1 11.4 11.7 12 


Frequency (KHz) 


Delay( us) 
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Panasonic Ceramic Filters 


@ Test Circuit Diagram 


S: Sweep generator 
(Output inpbedance Rg=50Q) 
C: Frequency conter 
D: Detector (Input inpedance 50Q) 


R1=R2=280 Q 
@ Dimensions in mm (not to scale) lM Embossed Taping 
nN N t1 Feeding holl ¢ Do ; 
%| 1020.3 1020.3 & —— 
S a —|_¢ 
_— 


Chip Component Tape run direction 


Input or Output 


Ground 
ia or Input 
N.C. 
Dim B 
(mm) | 3.5+0.2 | 4.3+0.2 
M@ Dimensions for Reel in mm (not to scale) @ Packaging Specifications 


Quantity 


Embossed Taping 


1000pcs./reel 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Ceramic Resonators (Chip Type) 


Ceramic Filters for Mobile Communications PHS 2nd IF 


Application Notes 


Following precautions and suggestions shall be 

taken in consideration when using Ceramic Filter 
for the most stable quality and the most efficient 
electrical performance. 


@ Design Engineering Notes 


—h, 


.Matching of Input/Output Impedance 


The resonance/center frequency and frequency 
characteristics of the Ceramic Filter vary with the 
impedance of its circuit. 

Therefore, consideration for impedance matching 
shall be needed for better results, the recommended 


value for impedance matching shall be in the individual 


specifications or in the standard test circuit diagram. 


2.Spurious Response 


The Ceramic Filters are always accompanied by 
higher harmonic spurious response. If you find 
some difficulty from harmonic spurious response, 
add a suitable coil to eliminate it. 


3.DC Voltage 


Insulation resistance of the Filter may be 
deterioratedby an appling of DC voltage for 
long time. It is recommended to have a 
capacitor installed circuitto protect the Ceramic 
Filter from DC voltage. 


4.Terminal Connection 


Connections to input and output terminals shall be 
done correctly according to the individual 
specification. Misconnection may cause abnormal 
frequency characteristics. 


Application Notes 


1 Overvoltage Spikes & Electrostatic Discharge 


Abnormal/excess electrical stresses such as 
overvoltage spikes and electrostatic discharge 
maycause electrical deterioration and failure of 
the Ceramic Filters and affect reliability of the 
devices. 


2 Abnormal Mechanical Stresses 
(1) Abnormal/excess mechanical stresses such 


as falling shock shall not be applied to the 
Chip Type in handling, to prevent them from 
be-ing damaged or cracked. 


(2) Dropped devices shall not be used. 


4 Soldering (Reflow) 


(1) Soldering of The Chip Type shall conform to the 
soldering conditions in the individual Specifications. 


(2)The Resonators are designed for “Reflow Soldering” 


(3) In the reflow soldering, too high soldering tem-peratures 
and too large temperature gradient such as rapid 
heating or cooling may cause electrical failure and 
mechanical damage of the devices. 


e Following soldering conditions are recommended; Refer to Fig. 


Fig. 1 Recommended Soldering Temperature-Time profile 


(Reflow Soldering) 
Soldering Zone 

| | Peak Temp.: 
RN ie em te ee es |= 240 °C max. 
SL DOO |-------------nnnnnecec cence eee nneeececeeeeeceeeeeneees 
® 
5 
© 
a Preheating Zone gradual 
= cooling 
= 10 s max. 
KR 

60 to 120s 
Time (s) 


e Preheating: 150°C for 60 to 120 seconds 
e Soldering Temperature: 220°C for 10 seconds max. 
e Peak Soldering Temperature: 240°C max. 


5 Soldering Flux 
a) Rosin-based and non-activated soldering 
flux is recommended 
b) The content of halogen in the flux shall 
be 0.1 wt.% or less. 
Note: In case of water-solube type or activated type soldering flux 
being applied, the flux residues on the surface of PCboards, 


may have influence on the reliability of the Ceramic 
Resonators, and cause deterioration and failure of the devices. 


6 Post Soldering Cleaning 
(1) Application of ultrasonic cleaning is prohibited. 
(2) Cleaning Conditions such as kinds of cleaning 
solvents, immersion time and temperatures etc.shall 
be checked by experiment before production. 


7 Operating and Storage Conditions 

The Chip Type shall not be operated and/or stored 

under following environmental conditions; 

a) To be exposed directly to water or salt water 

b) To be exposed directly to sunlight 

c) Under conditions of condensation 

d) Under conditions of corrosive atomosphere such as 
hydrogen sulfide, sulfuric acid, chlorine, and 
ammonia 


3 Surface Mouting Consideration 
In automated mounting of The Chip Type on printed 
circuit boads, any bending, expanding and pulling 
forces or shock against the Chip Type shall be kept 
minimum to prevent them from electrical failure and 
mechanical damage of the devices. 


8 Long Term Storage 


The Chip Type Ceramic Resonators shall not be stored 
under severe conditions of high temperature and high 
humidity. Store them indoors under 40°C max. and 

75% RH max. Use them within one year and check the 
solderability before use. 
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Panasonic Ceramic Resonators 


Ceramic Resonators 


Frequency Frequency Temperature 
Range Tolerance Characteristics 


Drift: +0.6% 

i. Capacitors " (-10 to60 ) 

Case Type * oa 0%, Drift: +1.0% 
Ceramic Resonators | '¥P@ MC x. 2.0 MHz 0.5 % (-20 to 80 ) 
Drift: +0.1% 

3.58 to 8.38 MHz +0.5 % (-10 to60 ) 
Drift: 0.2% 

(-20to 80 ) 

Drift: +0.3 % 

2.0 to 8.38 MHz +0.5 % (-20 to 80 ) 


Drift: +0.2 % 
( - 20to80 ) 


Products/Type Shape 


Built-In Capacitors 
Type 
Type S 


2.0 to 13.0 MHz +0.5 % 


Built-In Capacitors 


Type 
Type B 


Drift: +0.2 % 


+0.5 % 
( - 20to80) 


13.1 to 20.0 MHz 


Built-In Capacitors Drift: +0.2 % 


20.1 .O MH 
0.1 to 30.0 Z ( - 20to80) 


+0.5 % 


Chip Type Built-In Capacitors 
Ceramic Resonators 


Drift: +0.2 % 


30.1 to 50.0 MH 
. . ( - 20to 80) 


+0.5 % 


Drift: 0.3 % 


2.0 to 8.38 MHz ( - 201080) 


+0.5 % 


Drift: 0.5 % 


8.4 to 13.0 MHz ( - 20to80) 


+0.5 % 


Drift: +0.5 % 


13.1 to 20.0MH 
: ( - 20to80) 


+0.5 % 


Drift:+0.3 % 


20.1 to 30.0 MH 
e ' ( - 201080) 


+0.5 % 


Drift:+0.3 % 


30.1 to 50.0 MH 
( - 20to80) 


+0.5 % 


* Please see Internet or individual factory catalog for detailed specifications. 
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Panasonic 


Ceramic Resonators (Chip Type) 


Ceramic Resonators, Chip Type 
(Built-In Capacitors Type) 


Type 
Type 
Type 
Type 


» S ( 2 to 13 MHz) 

: B (13.1 to 20 MHz) 
: T (20.1 to 30 MHz) 
» J (30.1 to 50 MHz) 


@ Features 


@ Encased in ceramic package 
®@ High reliability against soldering heat and mechanical 


stress 


@ Moisture-proof sealing 


lH Recommended Applications 

@ Clock generator for microprocessers 

@ Carrier between telecommunication equipment 
(Telephone to telephone, personal computer to 


printer) 


@ Low Profile Type (1.8 mm maximum in thickness) 

@ Designed for reflow soldering 

@ Flat-bottom plate for better mountings 

@ Contributes simplification of oscillation circuits and 
reduces the numbers of circuit parts 


@ Explanation of Part Numbers 


T  2@ 38 4 ®  @6© Ff 8 
El LF] lo} LJ [st is) le) i 


Ceramic 
Resonators 


Nominal Oscillation 
Frequency 


(Example) 


Type 
Built-In Capacitors Type 


[B] 13.1 to 20MHz 


@ Ratings and Characteristics 


@ Operating Temperature Range: —20 to 80 °C 


Part Number 


Bulk Pack 


EFOS3584B5 
EFOS4004B5 
EFOS8004B5 
EFOS1005B5 
EFOS1205B5 
EFOB1605B5 
EFOB1695B5 
EFOB2005B5 
EFOT2405B5 
EFOT2545B5 
EFOJ3205B5 
EFOJ3385B5 
EFOJ4005B5 


Oscillation Loop Gain 


Frequency 
10 dB min 
12.00 MHz -0.5 % 
16.00 MHz -0.5 % 
20.00 MHz -0.5 % 
) 


15 dB min. 


EFOJ3205E5 32.00 MHz —0.5 % 
EFOJ3385E5 33.868 MHz —0.5 % 
EFOJ4005E5 40.00 MHz —0.5 % 


Note: 


frequency range of 3 to 50 MHz. 
Please contact us for more information. 


Packaging Style 


)B | Bulk Pack | 


Embossed 
E 
Taping 


Temperature 
Characteristics 


Maximum frequency drift: 
+0.2 %, -20 to 80°C 


Also available are types other than above standard products in the 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Ceramic Resonators (Chip Type) 


Dimensions in mm (not to scale) 
[Type S] EFOSLILIULBL Oscillation Frequency 


— | Date Code 
(c 4.00 || | 


li {= 
= 2 max 


Terminations 


[Type B] EFOBIIOIOILBO 


Oscillation Frequency 


Terminations ¢ 


+0.25 
3.27 48 


Ground Terminations 


[Type T] EFOTILUUUBL 


Oscillation Frequency 


(4.0) 


i — 
| 45°38 


Ground Terminations 


Terminations 


6+(1.2) 


6-R(0.2) 
| lL} | 61.2 
1.9+0.2 1.9+0.2 
2 I 


[Type J] EFOJJOOUBO 


Oscillation Frequency 


1.6+0.2 


@ 

ice] 

[e) 
).50+0.20 


(3.10) 


mors 


| 3.60738 | 


ferminations / 


4 
HH 


EFOSLILILILIEL 


ts Feeding hole 


EFOBLILILISEL] 


t; Feeding holl Do 


EFOTLJLILISEL] 


Feeding holl Do 


Chip pocket 


EFOJLILILISEL) 


Feeding hole Do Chip pocket 


nd 


sane Gens Tape running direction 


2 cr 
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Panasonic 


@ Test Circuits Diagram 


For Oscillation Circuit 


1 a 4 5 7 
== a 
1 MW 
Ce ae raat | 
Ol 
i= — a Frequency Counter 
! ! 
1 1 


@ Typical Characteristics 


Temperature Characteristics 


0.4 
se 
P= FOS4004B 
= op EFOS4004B5 
> 
(Se) 
ce 
oO 
p= | 
S 0 
iC 
<= 
Oo 
= _02 Jf. 
3 EFOJ4005B5 
fe) 

-0.4 

—20 @) 20 40 60 80 


Temperature (°C) 


M@ Packaging Specifications 
Supplied in bulk or taped & reel packing style 


@ Standard Packing Quantity 


Type Embossed Taping Bulk 
Quantity S 2500 pcs./reel 500 pcs./bag 
B,T,J 1000 pcs./reel 500 pcs./bag 


@ Dimensions for Reel in mm (not to scale) 


Frequency 
3.00 to 8.38 MHz 
8.4 to 50 MHz 


Ceramic Resonators (Chip Type) 


For Loop Gain 


0.01 


"1 TT “al 


1G. V1 =-|------ t- 
Output 


G=20 log (Vo/V1) 
=—20dBm _ a. 
I 


o——* OUT 


| FET probe 
VO 409 MW min. 


| 


2 pF max. 


uPD 4069UBC 
uPD 74HCU04 


M@ Recommended Land Dimensions 


(Type S,B,T) 


1.2 
rsatoa7] 42 5.5 
es ee 


[Type S] 
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Panasonic Ceramic Resonators (Chip Type) 


Ceramic Resonators, Chip Type 
(For General Purpose) 


Type: P ( 2 to 13 MHz) 
Type: D (13.1 to 20 MHz) 
type: U (20.1 to 30 MHz) 7 
Type: L. (30.1 to 50 MHz) a’ £ # Z 
$ = Se ¢ 
@ Features H@ Recommended Applications 
@ Encased in ceramic package @ Clock generator for microprocessers 
@ High reliability against soldering heat and mechanical @ Carrier between telecommunication equipment 
stress (Telephone to telephone, personal computer to 
@ Moisture-proof sealing printer) 
@ Low Profile Type (1.8 mm maximum in thickness) 
@ Designed for reflow soldering @ Application Notes 
@ Flat-bottom plate for better mountings @ Soldering Conditions 


Reflow soldering shall be done at 220 BC for less 
than 10 seconds, and peak temperature of 240 BC. 
(Remark) Flow soldering method and dip soldering 


@ Explanation of Part Numbers meshed shall net be applied, 


1 2 3 4 5 6 rf 8 9 10 14 12 
Design No. 
Nominal Oscillation 
Frequency 


Packaging Style 
3.58 MHz 


Chip Type 
2 to 138 MHz 


Frequency 
Tolerance 


Product Code 


|B | Bulk Pack _| 


he | Embossed 
E Tapi 
aping 


Ceramic 
Resonators 


16.9 MHz 
2505 | 25.0 MHz 
4005 | 40.0 MHz 


(Example) 


P| 
[D| 13.1 to 20MHz _| 


@ Ratings and Characteristics 


Part Number tea Loop Gain Temperature 
Bulk Pack Embossed Taping (fo) (G) Characteristics 
EFOP3584B5 EFOP3584E5 3.58 MHz +0.5 % 
10 dB min. 


Maximum frequency drift: 
+0.3 %, -20 to 80°C 


EFOP4004B5 EFOP4004E5 4.00 MHz +0.5 % 
EFOP8004B5 EFOP8004E5 8.00 MHz +0.5 % 
EFOP1005B5 EFOP1005E5 10.00 MHz +0.5 % 
EFOP1205B5 EFOP1205E5 12.00 MHz +0.5 % 
EFOD1605B5 EFOD1605E5 16.00 MHz +0.5 % 15 dB min. 
EFOD1695B5 EFOD1695E5 16.93 MHz +0.5 % 
EFOD2005B5 EFOD2005E5 90.00 MHz +0.5 % 
EFOU2405B5 EFOU2405E5 24.00 MHz +0.5 % | 
EFOU2545B5 EFOU2545E5 25.40 MHz +0.5 % 2D Nn, . . 
Maximum frequency drift: 

EFOL3205B5 EFOL3205E5 32.00 MHz +0.5 % 

| +0.3 %, -20 to 80°C 
EFOL3385B5 EFOL3385E5 33.868 MHz +0.5 % 6 dB min. 
EFOL4005B5 EFOL4005E5 40.00 MHz +0.5 % 


; ° Note: 
@ Operating Temperature Range: -20 to 80 © Also available are types other than above standard products in the 
frequency range of 3 to 12.00 MHz. 
Please contact us for more information. 


Maximum frequency drift: 
+0.5 %, -20 to 80°C 
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Panasonic 


Ceramic Resonators (Chip Type) 


@ Dimensions in mm (not to scale) 
[Type P] EFOP_JLILILIBL] 


Oscillation Frequency 


Date Code 


Terminations 


2.208 


6-R(0.2) 


2.5+0.2 |, 2.0+0.2 


[Type D] EFODLILILILIBLI Oscillation Frequency 


Terminations 


Terminations 


1.90. 2° _|_ 1.940. 2 


[Type L] EFOLIUULBO 


Oscillation Frequency 


Terminations 


|__| 
3.2+0.2 


EFOPLILILILIEL] 


tr Feeding hole 


EFODLILILISEL] 


t; Feeding holl @ Do 


Chip Component Tape running direction 
———_ 


te 
3.0 max. 


EFOULJLIL SEL] 


Feeding holl 


EFOLLJLILISEL] 


Feeding hole Do Chip pocket 
wo 


to 
3.0 max. 
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Panasonic Ceramic Resonators (Chip Type) 


@ Test Circuits Diagram 
For Oscillation Circuit For Loop Gain 


© et 


| 14 13 11 re) 


james | 
Ceramic 1 MQ 
Resonator _ 9—VV\- 


oO 

g 

o 

3 
fo) 


Resonator 
G=20 log (W/V1) 


rT Frequency Counter Output @—_-o 
OUT 
=-20 dBm 


Vo FET probe 


10 MQ min. 


Frequency IC oak max. 
3.00 to 8.38 MHz | uPD 4069UBC 
8.4 to 50 MHz | uPD 74HCU04 
@ Typical Characteristics @ Recommended Land Dimensions 


Temperature Characteristics 


Ceramic Resonator, Chip type 
(Type L) 


Solder resist 


T 
ee RIS 


Oscillation Frequency Drift (%) 


Temperature (°C) 


lM Packaging Specifications 
Supplied in bulk or taped & reel packing style 


@ Standard Packing Quantity 


Embossed Taping 


2500 pcs./reel 
1000 pcs./reel 


500 pcs./bag 
500 pcs./bag 


@ Dimensions for Reel in mm (not to scale) 
[Type P] 


Mere 


oA 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Ceramic Resonators, Chip Type. 
(Built-In Capacitors Type) 


Ceramic Resonators, Chip Type. 


Precautions for Handling 


1. Precautions for Safety 
1.1 Fail-Safe Design for Equipment 
In application of the Ceramic Resonators (Chip 
Type), it is recommended that equipment shall be 
protected by adding a protective and/or retardant 
design circuit against deteriorations and failures of 
the Ceramic Resonators. 
1.2 Operating Temperature Ranges 
The Ceramic Resonators (Chip Type) shall not be 
Operated beyond the specified "Operating 
Temperature Range " in the Catalog or the Specifi- 
cations. 
1.3 Changes/Drifts in Oscillating Frequency 
It shall be noted that oscillating frequencies of the 
Ceramic Resonators (Chip Type) may drift 
depending IC applied (the type names, the manu- 
facturer) and capacitance values of external 
capacitors C ,* and C,* and the circuit design. 
Note: *Referto "Standard Test Circuit Diagram" in the Catalog 
or the individual Specification. 
1.4 Abnormal Oscillation 
The Ceramic Resonators (Chip Type) are always 
acompanied by suprious resonances. Hence in the 
circuit, spurious oscillations or stop of oscillation 
may occur depending on the circuit design (IC 
applied, frequency characteristics of the IC, supply 
voltage etc.) and/or environmental conditions. 
Attention shall be paid to those abnormalities 
above mentioned in circuit design. 
1.5 Stray Capacitance 
Stray capacitances and insulation resistances on 
printed circuit board may cause abnormalities of 
the Ceramic Resonators such as "higher harmonic 
oscillations" or " stop of oscillation”. 
Attention shall be paid to those abnormalities 
above mentioned in circuit design. 
1.6 Matching Capacitors 
In application of the Ceramic Resonators (Chip 
Type) of Type P and D/U/L, two selected capaci- 
tors** shall be added for constructing "Colpitts 
Oscillation Circuit ". 
Note: *The capacitance values are specified in the Catalog or 
the Specification of Type P and L. 


Ceramic Resonators (Chip Type) 


Type S/B/T/J 


Type P/D/U/L 


2. Prohibited Applications 

2.1 "Flow Soldering " shall not be applied to the 
Ceramic Resonators (Chip Type). 

2.2 "Ultrasonic Cleaning "and "Ultrasonic Welding " 
shall not be applied to the Ceramic Resonators 
(Chip Type) for preventing them from electrical 
failures and mechanical damages. 


3. Application Notes 
3.1 Overvoltage Spikes & Electrostatic Discharges 

Abnormal/excess electrical stresses such as over 

voltage spikes and electrostatic discharges may 

cause electrical deteriorations and failures of the 

Ceramic Resonators and affect reliability of the 

devices. 

3.2 Abnormal Mechanical Stresses 

(1) Abnormal/excess mechanical stresses such as 
falling shocks shall not be applied to the 
Ceramic Resonators (Chip Type) in handling, 
to prevent them from being damaged or 
craked. 

(2) Dropped devices shall not be used. 

3.3 Surface Mouting Consideration 

In automated mounting of The Ceramic Resona- 

tors (Chip Type) on printed circuit boads, any 

bending, expanding and pulling forces or shocks 

against the Ceramic Resonators (Chip Type) shall 

be kept minimum to prevent them from electrical 

failures and mechanical damages of the devices. 
3.4 Soldering (Reflow) 

(1) Solderings of The Ceramic Resonators (Chip 
Type) shall conform to the soldering conditions 
in the individual Specifications. 

(2) The Resonators are designed for 
Solderings" 

(3) In the reflow solderings, too high soldering 
temperatures and too large temperature gradi- 
ent such as rapid heating or cooling may 
cause electrical failures and mechanical 
damages of the devices. 

e Following soldering conditions are 

recommended; Refer to Fig. 1 


"Reflow 
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506 


Temperature (°C) 


Panasonic 


Fig. 1 Recommended Soldering Temperature-Time 
profile (Reflow Soldering) 


Soldering Zone 


Peak Temp.: 

240 2 nee ne aS “ 240 °C max. 
220 eves secscsseeeeeensseecennsseeeteeeenees vsvfet 

Preheating Zone gradual 

cd cooling 


10s max. 


60 to 120s 


Time (s) 


e Preheating: 150°C for 60 to 120 seconds 
¢ Soldering Temperature: 220°C for 10 seconds 
max. 


e Peak Soldering Temperature: 240 °C max. 


3.5 Soldering Flux 
a) Rosin-based and non-activated soldering flux 
is recommended. 
b) The content of halogen in the flux shall be 
0.1 wt.% or less. 


Ceramic Resonators (Chip Type) 


3.6 Post Soldering Cleaning 
(1) Application of ultrasonic cleaning is prophibited. 
(2) Cleaning Conditions such as kinds of clean- 
ing solvents, immersion time and temperatures 
etc. shall be checked by experiments before 
production. 
3.7 Operating and Storage Conditions 
The Ceramic Resonators (Chip Type) shall not be 
operated and/or stored under following environ- 
mental conditions; 
a) To be exposed directly to water or salt water 
b) To be exposed directly to sunlight 
c) Under conditions of dew formation 
d) Under conditions of corrosive atomosphere 
such as hydrogen sulfide, sulfurous acid, 
chlorine and ammonia 
3.8 Long Term Storage 
The Ceramic Resonators (Chip Type) shall not be 
stored under severe conditions of high tempera- 
tures and high humidities. 
Store them indoors under 40°C max. and 75% 
RH max. Use them within one year and check 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 
SAW Filters 


SAW Filters 


Products Center Frequency 
TX 836.5 MHz 
Rx 881.5 MHz 
Tx 888.5 MHz 
Rx 933.5 MHz 
for Cellular TX 911.5 MHz 
Telephone Rx 856.5 MHz 
(for RF-Stage) Tx 927.5 MHz 
Rx 872.5 MHz 
Tx 902.5 MHz 
Rx 947.5 MHz 
Tx 1441 MHz 
83.16 MHz 
91.9875 MHz 
for Cellular 90.00 MHz 
Telephone N-TACS 90.05 MHz 
(IF-Stage) 130.00 MHz 
SAW Filters 246.00 MHz 
210.38 MHz 
CT-1* 931 MHz 
886 MHz 
* 959.5 MHz 
914.5 MHz 
ae g66 MHz 
248.45 MHz 
243.95 MHz 

Lee 

oe! 


Single Conversion 138 to 480 MHz 


Double Conversion 155 to 930 MHz 


2 port 200 to 490 MHz 


SAW Resonators 


1 port 100 to 460 MHz 


* See Internet or Individual factory catalog for detailed specifications 
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Panasonic SAW Filters for Cellular Telephone 


SAW Filters for Cellular Telephone 
(For RF-Stage) 


EFCHL JL JLJIMML_ILJL} 


SAW Filter for Cellular Telephone which incorporates 
highly-precise interdigited electrodes achieves low 
insertion loss, high selectivity. Thus the filter has wide 
applications to bandpass filtering circuits for cellular 
telephones and portable wireless equipment. 


@ Features lM Recommended Applications 

@ Stable against severe conditions of vibration and @ The RF-stage band-pass filter for cellular 
shock thanks to the unique monolithic construction telephone or portable wireless equipment 
of the filter 


@ Low insertion loss and excellent selectivity 

@ Contributes to circuit simplification and adjustment 
free 

@ Saves the hight on PC board 


i Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 ie 12 
=] LF) fe] i) CL} LI LI im) im) LL 


Design No. 


Product Code 
EFC 


Application 


M For cellular 
telephone 


Nominal Frequency 
881M} 881 MHz 
(Example) 


Package/Terminals 
Chip Type 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


SAW Filters for Cellular Telephone 


@ Ratings and Characteristics 


Part No. 
EFCH836MMNY3 | AMPS 
~ EFCH836MMTE1 | AMPS~ 
~ EFCH836MMTY4 | AMPS~ 
~ EFCH881MMNY3 | AMPS~ 
~ EFCH881MMTE2 | AMPS~ 
~ EFCH881MMTY6 | AMPS~ 
_ EFCH888MMTY4 | E-TACS 
_EFCH933MMTY5_| _E-TACS 
_ EFCH856MMTY5__| _N-TACS 

EFCH856MMTY3 | N-TACS 
~ EFCH911MMTY2 | N-TACS 
~ EFCH911MMNY1 | N-TACS 
~ EFCH872MMTY2 =| NTT 
~ EFCH927MMTY2. =| NTT 
~ EFCH9O2MMTY1 | GSM ~ 
~ EFCH902MMTE1 | GSM ~ 
~ EFCH947MMTY1. | GSM ~ 
~ EFCH947MMTE2 | GSM ~ 
~ EFCH820MMNY7 | PDC 
~ EFCH950MMNE1 | PDC 
~ EFCH942MMNES | PDC 
~ EFCH1441MTY1 | PDC ~ 


@ Dimensions in mm (not to scale) 
EFCH( JL JL IMML_JY(_] 


Terminal 


(1 
2 


( 
( 
( 
( 
( 


) 
) 
) 
) 
) 
) 


GND 
Input/Output 
GND 
GND 
Output/Input 
GND 


Nominal Insertion 
Center Loss 
Frequency (f,) (Typ.) 
___ 836.5 MHz 4.0 dB 
 836.5MHz | 2.5dB__ 
__836.5MHz | 2008 
— 881.5MHz | 3.5dB__ 
881.5MHz | 20dB 
~ 881.5MHz | 2.0dB_ 
888.5 MHz | 3.008 
__933.5MHz_ | 2.50B 
 856.5MHz | 2.5dB_ 
~ 856.5MHz | 4.0dB 
~ 911.5MHz | 25dB 
~— 911.5MHz | 4.0dB 
~ 872.5MHz | 4.0dB 
-927.5MHz | 2.5¢cB__ 
 902.5MHz | 2.5¢dB 
902.5MHz | 2.0dB_ 
 947.5MHz | 25dB _ 
~ 947.5MHz | 1.8dB 
~ 820MHz =| :«-3.4dB__ 
~ 950MHz | 3.0dB_ 
~ -942.5MHz | 3.0dB_ 
1441 MHz | 2.008 
EFCHLJLILIMME JEL] 


Marking of 
terminal 1 90.3 


3.0+0.2 | 


(6)GND 


Pass-band 


Width 


——sr  ‘Nee--— 

L L 
oo 7 Ble B+ 6 
Py | 
oe - 2 


S : Standard Signal Generator 
(Output Impedance 50 W) 
C : Frequency Counter 
D : Detecter 
(Input Impedance 50 W) 


FRR RS Sa Na RB RS BR CO nF ES A TARE LE FARES AER TE EDS BOLT IE TV NR TE NIE IS PO ETS HR cE SEE SEES BG EES EE EISELE TD IE LED OEY BEE ADE ICI IAL IE SRE 
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Panasonic SAW Filters for Cellular Telephone 


@ Typical Characteristics 


Attenuation vs. Frequency 


EFCH881MMNY3 EFCH836MMTE1 

0 

‘TTT FPN TT TT 
20 ot | | | ft i a! 
g 

Cc » 
2 aaa i 
8 6 2 gol |_| = 

80 80 

731.5 881.5 : 1031.5 736.5 836.5 936.5 

Frequency (MHz) Frequency (MHz) 

EFCH881MMTY6 EFCH1441MTY1 

0 

20 
S40 a 
5 6 
z 60 2 

80 

7316 881.5 1031.5 1191 1691 

Frequency (MHz) Frequency (MHz) 

EFCH942MMTE5 


at Pte 
hie yeh op oe 


Attenuation (dB) 


792.5 942.5 1092.5 
Frequency (MHz) 
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Panasonic 


SAW Filters for Cellular Telephone 


SAW Filters for Cellular Telephone 
(For IF-Stage) 


EFCH|_ || |MMQ{i_][_] 


SAW Filter for Cellular Telephone which incorporates 
highly-precise interdigited electrodes on the quartz 
substrate achieves low insertion loss, high selectivity 
and excellent characteristics of group delay deviation. 
Thus the filter has wide applications to bandpass filtering 
circuits for cellular telephones and portable wireless 
equipment. 


@ Features 

@ Stable against severe conditions of vibration and 
shock thanks to the unique monolithic construction 
of the filter 

@ Low insertion loss and excellent selectivity 

@ Excellent characteristics of the group delay deviation 

@ Contributes to circuit simplification and adjustment 
free 

@ Saves the hight on PC board 


@ Explanation of Part Numbers 


1 2 3 4 5 6 


Product Code Nominal Frequency 


Application 


M@ Recommended Applications 
@ The first IF-stage band-pass filter for cellular 
telephone or portable wireless equipment 


ral Guana 


Package/Terminals 


11.4x5.0 SMD 


For Digital 

Cellular 

For Analog 
i Cellular 


(Example) 


9.1x7.1 SMD 
9.1x4.8 SMD 


@ Ratings and Characteristics 


System 
Part No. 


Nominal 


Center 
Frequency (f.,) 


Loss 


Insertion 


Pass-band 


Width Attenuation 


Design No. 


EFCH82MMQwW1 {5B min. (f:t60 KHz) | 70 dB min.(f,-910 kHz) 
EFCHSOMMQW1 70 dB min.(f,-910 kHz) 
EFCH9OMMQW3 12 dB min. (f50 kHz) | 70 dB min.(f,-910 kHz) 
EFCH130MDQP2 20 dB min. (F100 kHz)} 72 dB min.(f,-900 kHz) 
EFCH246MDQP4 22 dB min. (fy400 kHz)| 35 dB min.(f,4600 kHz) 
EFCH210MDQM1_|PCS(CDMA) 33. dB min. (1.25 kHz) <a 


@ Operating Temperature Range: -30 to 85 °C 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


511 


Panasonic 


SAW Filters for Cellular Telephone 


@ Dimensions in mm (not to scale) 


EFCHL|L |IMMQW(_| 


Terminal 

(1) Input/Output 
(2) GND 

(3) GND 

(4) GND 

(5) GND 

(6) GND 

(7) Output/Input 
(8) GND 

(9) GND 

(10) GND 

(11) GND 

(12) GND 


2 Max. 5.0+0.25 


WS 


<— 


Terminal 


( 

( 

( 

( 
TARR A ( 
( 

( 

( 


EFCH_|_ || MDQML_| 


13.5+0.3 


N ; 
< . 


@ Test Circuits Diagram 


EFCH( || |MMQWL_| 


SAW Filter 


7 
l ihere 


C1,C2: Variable,C1,C2$20 pF 


S : Standard Signal Generator 
(Output Impedance 50 W) 
C : Frequency Counter 
D : Detector 
(Input Impedance 50 W) 


EFCH130MDQP2 
sac en ames Measuring Jig 


‘SAW Filter 


i 
' 
1 
! 
H 
' 
' 
! 
' 
' 
! 
! 
! 
' 
' 
' 
1 
' 


S : Standard Signal Generator 
(Output Impedance 50 W) 
C : Frequency Counter 
D: Detector 
(Input Impedance 50 W) 


EFCH246MDQP4 


balun 


‘ 1 
Zin(differential) ' 


"% 


i 
' 
ee stl 
sanit S6nH <2 = S : Standard Signal Generator 
Terminating Impedance at 246MHz a (Output Impedance 50 Q) 


! 
Zin :500Q//-1.2pF aux C : Frequency Counter 
Zout:500 Q //-1.2pF 


balun D : Detecter 
Zhot: 10k Q//-4.0pF TOKO 617DB-1018 (Input Impedance 50 Q) 
502-2002 


EFCH210MDQM_| 


Zin(differential) , , Zout(differential) 


1 27NH ad balun 
go beceenet bee (ll ptr etrtete 
' ' Deny a : 
1 (=< . Naa! : 


S : Standard Signal Generator 


Terminating Impedance at 210.38MHz balun 
Zin (differential):540 Q//-12.5pF Ee er708- 102] C sol per a coon 2) 
Zout(differential):590Q//-10.0pF [502-502 D : Detecter 
(Input Impedance 50 Q) 
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Panasonic 


@ Typical Characteristics 


Attenuation vs. Frequency 
EFCH83MMQW1 


Attenuation (dB) 


Pid y | | 
a ee 
via | Wha | 

yy RY a 
pop 


82.16 83.16 84.16 
Frequency (MHz) 


EFCH246MDQP4 


Attenuation(dB 
a 
oO 


aie cc 


244.5 246.0 247.5 
Frequency(MHz) 


SAW Filters for Cellular Telephone 


EFCH130MDQP2 


a 
= MA || 
We 


Attenuation(dB 
ro 
Ce 
ct 


Attenuation(dB) 


| Aw | | | WA 4 
ivy | | | VY TY 
pt et} tt | | 
pf | tt tT | 
pf | | | | tT | | 
pt | Pt | tT 


207.38 210.38 213.38 
Frequency(MHz) 
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Panasonic SAW Filters for Paging System 


SAW Filters for Paging System 


EFCHVLjLJLILILJS1/N1 


EFCHM(|L_|i_ JL JL JS2/N1 
EFCH_|L JL IMWNS2/A2 


EFCH281MWNS2/A2 


SAW Filter for Paging System is designed to meet the 
size reduction of pager. 

The SAW Filter has low insertion loss at pass-band 
with large attenuation of stop band, and accomplishes 
simplification and nonadjustment of circuit. 


@ Features @ Recommended Applications 
@ Low insertion loss (6 dB max. at pass band) @ Pager 

@ Excellent selectivity (Image suppression 50 dB min.) 

@ Small in size 

@ Contributes simplification and nonadjustment of 

circuit 


@ Explanation of Part Numbers 


Are mMOOOUOOOUL 


Design No. 


Product Code Frequency Band Nominal Frequency 
SAW 150 MHz Band 58100 | 158.100 MHz 
280 MHz Band 81987 | 281.9875 MHz 

1 2 3 4 5 6 ‘i 8 9 10 11 12 


Design No. 


Product Code Nominal Frequency 
SAW 281M] 281 MHz Soren Can Type 


155M| 155 MHz 


(Examples) 


WN_ | (double super 
heterodyne) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic SAW Filters for Paging System 


@ Ratings and Characteristics 


aoe mah Pass Band Insertion Loss Image Suppression 
Part No. FaGUORGY te) 

; 6 dB max. 65 dB min. 
EFCHVLJLILILILIS1/N1 138 MHz to 174 MHz 20 kHz min. (fy: 10 KHz) (f,+910 kHz) 


oan aowenn | toma | teow 
EFCH281MWNS2/A2 6 MHz min. Rare 
Fcc ism | ei 
= a 
oun ome 


@ Operating Temperature Range: -10 to 50 °C 


@ Dimensions in mm (not to scale) 


EFCHVLILILILILIN'1 EFCH930MWMP1 
EFCHM_JLIJLJLILIN1 
3.8+0.3 
9.1+0.3 
2.54+0.10 2.54+0.10 6 5 4 
<i eae 
J7 6 5 | 
a Terminal - 
8 421m (1) Input / Output 5 
ne: a (2) Ground Rs 
9 Ble (3) Ground 09 
3.N (4) Ground 
(5) Ground Terminal 
10 1 2 (6) Output / Input L 2 2 (4) GND 
x (7) Ground (2) Input or Output 
€ (8) Ground (3) GND 
° (9) Ground (4) GND 
N (10) Ground (5) Input or Output 
(6) GND 
EFCH{]LJLJMWNAL | EFCHVLILILILILIS1 EFCHLILILIMWNSL J 
EFCHML_JLILILILIS2 
4.8 
7_6 5 
{| 
Terminal 
12 3 (1) GND 
(2) Input or Output 
ii (3) GND Terminal 
eae M @1@ @Yz (1) Input 
3 (5) GND + (2) Ground 
= (6) Input or Output (3) Ground 
= i aie (4) Output 
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Panasonic 


SAW Filters for Paging System 


@ Test Circuits Diagram 


EFCHV_ILILILILIS1 
EFCHM_JLJLILILIS2 
EFCH[ ji JL IMWNS[_] SAW Filter 
R 1 2 3 4 
r eV 02 0 0 © 


> bp om? 
EFCHVLJLILILILIN1 
EFCHML_ JU ILILILIN1 
SAW Filter 
R 
VW 


EFCH9S30MWNP1 


@ Typical Characteristics 
Frequency vs. Attenuation 
EFCH325MWNS1 

0 


Attenuation (dB) 


275 325 375 


Frequency (MHz) 


Part No. 
EFCHV_JUUIULS1 
EFCHMLILILILILIS2} 300 


EFCH281MWNS2 
EFCH155MWNS2 

DET. EFCH325MWNS1 
C,, CoS 10 pF 


C2 


Attenuation (dB) 


0 


a nes 


Part No. R (Q) 
EFCHVLJCIDILICIN1 | 560 
EFCHM[_JLILILILIN1| 300 

C,, Cos 10 pF 


Oper. 
ME 


EFCH468MWNS1 


40}— 


60 


368 


th nit Yel ALN bg 
lA IEP 
A! | 
| | | | | 


468 568 


Frequency (MHz) 
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Panasonic SAW Filters for Paging System 


@ Typical Characteristics 


Frequency vs. Attenuation 


EFCH930MWNP1 EFCHMLJLILILILIS1/N1 
0 
20 20 r 
co 
ZS 40 a 40+ 
S Rs) 
§ s | 
5 3 
2 60 F 60 
ZL 
80 80 | 
830.5 930.5 1030.5 ae ao 282.5 


Frequency (MHz) Frequency (MHz) 


EFCHV_JLILILILIS1/N1 EFCH155MWNS2/A2 


0 


Or 


ml 
ao 
a S 40+ 
= c 
- 2 4 
2 oO 
= =) 
2 5 60}. 
2 < 
<x 
80 
1 ni i 4 1 1 1 1 J acl 
105 155 205 
149 150 154 Frequency (MHz) 
Frequency (MHz) 
Frequency vs. Attenuation 
EFCH281MWNS2/A2 
0 
ao 
= 
Cc 
2 
wo 
=) 
Cc 
® 
Pa] 
<x 


231 281 331 
Frequency (MHz) 
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Panasonic SAW Resonators 


SAW Resonators 


EFOH( |_| |MS03(_| 

EFOH |) IMS12/_| 

EFOHL_JLJLIMQR1[_| 
ris 


SAW Resonator is capable of fundamental wave 
oscillation, and it is particularly suited for simplification, 
size reduction and stabilization of the circuit, compared 
with conventional LC oscillation and quartz crystal 


oscillation. 

@ Features HM Recommended Applications 

@ Capable of fundamental oscillation @ Oscillation circuit for remote controller 
@ Superior temperature characteristics (Garage door opener, Security system) 
@ Suited for simplification, size reduction and @ Various kinds of local oscillation circuit 


stabilization of the circuit 
@ Wide frequency range: 200 to 500 MHz (Available for 
requested frequency) 


@ Explanation of Part Numbers 


1 2 3 : 5 6 7 8 9 10 14 12 


el tr) fo} fH} CL} LI LI iM [si LI LI LI 


Design No. 


Type Nominal Frequency Material/Package Frequency Tolerance 
H | SAW 295M| 295 MHz +250 kHz 


S Quartz crystal 
Round can type 


e%) 


310 MHz 
312 MHz 
18M| 318 MHz 


(Examples) 


AtoZ] Special 


ee) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic SAW Resonators 


l@ Ratings and Characteristics 


(2 port type) 
sia ee a a foadodit er BE lindea 
Part No. 
EFOH200MS03 200.000+0.250 
EFOH214MS03 214.000+0.250 
EFOH220MS03 220.000+0.250 
EFOH224MS03 224.500+0.250 
EFOH225MS03 
EFOH235MS03 
EFOH245MS03 
EFOH250MS03 
EFOH270MS03 
EFOH287MS03 
EFOH290MS03 
EFOH295MS03 
EFOH300MS03 
EFOH304MS03 
EFOH3043S03 
EFOH3046S03 700 min. 
EFOH306MS03 
EFOH307MS03 
EFOH310MS03 
EFOH311MS03 
EFOH312MS03 | 
EFOH314MS03 ee 
EFOH3145S03 15 max. 1.30.3 Pepe! a 
EFOHS15MS03 (-20 to 80°C) 
EFOH318MS03 
EFOH319MS03 
EFOH3195S03 
EFOH330MS03 
EFOH350MS03 
EFOH370MS03 
EFOH379MS03 
EFOH3795S03 
EFOH384MS03 
EFOH390MS03 
EFOH395MS03 
EFOH400MS03 
EFOH402MS03 
EFOH403MS03 acai 
EFOH407MS03 
EFOH411MS03 
EFOH417MS03 
EFOH418MS03 
EFOH419MS03 
EFOH423MS03 
EFOH425MS03 
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@ Ratings and Characteristics 
(2 port type) 


Panasonic SAW Resonators 
Center Frequency 


ee ee | te | OE | een 
Part No. (MHz) P 


EFOH430MS03 

EFOH4332S03 

EFOH434MS03 Maximum 
EFOH450MS03 . Frequency Dritf: 
EFOH453MS03 15 max. 500 min. 1.320.3 -150 to 50 ppm 


EFOH458MS03 458.850+0.250 (-20 to 80 °C) 
EFOH470MS03 470.000+0.250 
EFOH490MS03 490.000+0.250 


@ Operating Temperature Range: -20 to 80 °C 
@ Phase shift: 180 ° 


(1 port type) 


Resonant Frequency | Resonant Resistance Capacitance Temperature 
(pF) Characteristics 


Part No. 


EFOH100MS11 90 Q max. 

EFOHTGOMS! 50-0 max 
EFOH168MS11 50 Q max. 

EFOH192MS1 1 50 Q max. 
EFOH224MS12 30 Q max. 
EFOH225MS12 30 Q max. 
EFOH235MS12 30 Q max. 
EFOH240MS12 30 Q max. 
EFOH266MS11 40 Q max. 
EFOH280MS16 30 Q max. 
EFOH290MS12 30 Q max. cave 
EFOH2OGNS!2 50 9 mak eee al 
EFOHGOOMS' 10.0 tax ee 
EFOH300MS12 30 Q max. 
EFOH301MS12 30 Q max. 
EFOH303MS11 40 Q max. 
EFOH304MS11 40 Q max. 
EFOH304MS12 30 Q max. 
EFOH3043S16 30 Q max. 
EFOH308MS12 30 Q max. 
EFOH310MS12 30 Q max. 
EFOH312MS12 30 Q max. 
EFOH313MS12 30 Q max. 
EFOH314MS12 30 Q max. 
EFOH315MS16 30 Q max. 
EFOH316MS16 30 Q max. 
EFOH318MS12 30 Q max. 
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Panasonic SAW Resonators 


(1 port type) 


Resonant Frequency | Resonant Resistance Capacitance Temperature 
Part No. (pF) Characteristics 


EFOHGEONSTI 
EFOH325MS12 
EFOH328MS11 
EFOHSGOMSI2 
EFOH333MS11 
EFOHSGAMS12 
EFOH345MS16 
EFOH355MS12 
EFOH360MS12 
EFOH364MS12 
EFOH380MS11 
EFOH389MS12 2.00.5 Maximum 
EFOH396MS11 Frequeney: Brith 
EFOH400MS11 400.000+0.250 -150 to $0 ppm 
EFOH400MS12 400.000:0.250 2040.5 en 
EFOH404MS12 404.000+0.250 2.0+0.5 
EFOH407MS12 407.300+0.250 2.0+0.5 
EFOH417MS12 417.000+0.250 2.0+0.5 


EFOH418MS16 418.000+0.250 2.0+0.5 
EFOH419MS12 419.000+0.250 2.0+0.5 
EFOH422MS12 422.500+0.250 2.0+0.5 
EFOH423MS16 423,220+0.250 2.0+0.5 
EFOH4332S12 433.200+0.250 2.0+0.5 
EFOH434MS16 433,920+0.250 2.0+0.5 
EFOH458MSi11 458.650+0.250 1.4+0.5 
EFOH460MS12 460.000+0.250 2.0+0.5 


@ Operating Temperature Range: -20 to 80 °C 


Notes: 

@ Also available are types other than above standard products in the 
frequency range of 200 to 500 MHz. 

@ Also other frequency tolerances are available. Please contact us. 


(SMD type) 


Temperature 
Characteristics 


Resonant Frequency |Resonant Resistance Capacitance 
(Q) (pF) 


315.000+0. 100 2.9+0.5 


Part No. 


Maximum 
Frequency Dritf: 
-—150 to 50 ppm 
(-20 to 80 °C) 


EFOH315MQR1B 


EFOH434MQRI1A 
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Panasonic 


SAW Resonators 


@ Dimensions in mm (not to scale) 


2.0 Max. 


Terminal 
(1) Input or Output 


S (2) Output or Input 
| (3) Ground 
(4) Ground 
09.14 
x 
oO 
= 
2) 
oO 
3-9 0.45 & 
: E 
w 
N 
Terminal 


(1) Input or Output 
(2) Output or Input 


(3) Ground 
Typical Characteristics 
Frequency vs. Attenuation 
EFOH315MS12, EFOH315MQR1B 
0 
10+ 
= + 
2 20+ 
Ss | 
0) 
2 30+ 
© 
x - 
40} 
- a | | | 
314.5 315.0 315.5 


Frequency (MHz) 


@ Test Circuits Diagram 


S : Standard signal generator 
(Output impedance 50 Q) 
C : Frequency counter 
D : Detector 
(Input impedance 50 Q) 


SAW Resonator 


Standard measuring voltage : -6 dBm between pins 1 and 2 
(0.112 Vrms.) 
S : Standard signal generator 
(Output impedance 50 Q) 
C : Frequency counter 
DET : Detector 
(Input impedance 50 Q) 


EFOH315MS03 


Attenuation (dB) 


310 315 320 
Frequency (MHz) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


SAW Filters 


/\Handling Precautions 


Application Notes 


SAW Devices (SAW Filters and SAW Resonators) will cause operation breakdown or stop in the 
case of occurring troubles caused by design engineering conditions of peripheral circuit, mounting 
conditions of circuit board, working environmental conditions, and storage conditions. We mention ap- 
plication notes to prevent those troubles. If you have questions which doesn't mention, ask our per- 


son in charge. 


Do not apply SAW devices except applications specified at this application. 
Please design your set on which SAW device mounted as it's fail safe if SAW device would be de- 


teriorated. 


. Design Engineering Notes 


1-1 Do not apply over maximum rated drive current. 
SAW Devices may cause characteristic dete- 
rioration or destruction, when over maximum 
rated drive current is applied. 

Please take special care not to apply over 
maximum rated drive current. 


1-2 Do not apply DC voltage. 
Applying DC voltage between terminals while 
Operating your circuit may cause the 
interdigital transducer damage and characteris- 
tic deterioration. 
Ex.) DC voltage shall be cut by a capacitor. 


1-3 Matching of impedance with peripheral circuit. 
Rating of SAW Devices is measured by mea- 
surement circuit and circuit constant pre- 
scribed on the specifications. Please design 
your circuit considered the matching of imped- 
ance with SAW Devices. 


1-4 The influence of Parasitic. 
Due to high frequency, operation characteristic 
is influenced by parasitic of PCB, arrangement 
of earth and pattern. 
Please design your circuit considered those 
points. 


1-5 Electrostatic Discharge. 
Do not apply over static electricity to the products. 


. Mounting Notes 


2-1 Please arrange not to be applied static elec- 
tricity while mounting. 
SAW Devices, which have extremely narrow 
spacing between their interdigited electrodes, 
shall be free from high voltage spikes such as 
“Electrostatic Discharge”, to prevent failures 
and damages of the devices. 
Following countermeasures are recommended; 
a) Ground human body via earth band. 
b) Set electricity rejecting sheet to working 

table. 


2-2 Please ground apparatus. 
When the AC voltage of mounting line, appara- 
tus for mounting and the induced voltage from 
AC voltage like measurement apparatus is ap- 
plied to SAW Devices, SAW Devices may be 
deteriorated or destroyed. Please ground appa- 


ratus to avoid those things. 


2-3 Do not solder to the metallic case or lid to 
avoid deteriorations or damages. 


2-4 Do not conduct the ultrasonic washing to avoid 
characteristic deterioration and destruction. 


2-5 Do not use SAW Devices once mounted on 
and taken away from a circuit board. 


2-6 Do not apply excess mechanical stress such 
as pulling or bending forces to SAW Devices 
to avoid failures and damages of the devices. 


3. Working Environmental Notes 


3-1 Do not put over maximum rated vibration or 
shock to avoid damage of SAW Devices. 


3-2 Do not use SAW Devices under conditions of 
dewdrops to avoid damage and deterioration 
of SAW Devices. 


3-3 Do not use SAW Devices under conditions of 
corrosive atmosphere such as ammonia (NHs), 
chlorine (Cl2), hydrogen chloride (HCI), hydro- 
gen sulfide (H2S), sulfure oxide (SOx) or nitro- 
gen oxide (NOx) etc. 


. Storage Notes 


4-1 Keep SAW Devices packaged as we deliver. 


4-2 Keep SAW Devices away from shock and 
vibration. 


4-3 Keep SAW Devices away from corrosive atmo- 
sphere such as ammonia (NHs3), chlorine (Clo), 
hydrogen chloride (HCI), hydrogen sulfide 
(H2S), sulfure oxide (SOx) or nitrogen oxide 
(NOx) etc. 


4-4 Keep SAW Devices under conditions of 40 °C 
max. and 75 % RH max.. 


4-5 Keep SAW Devices away from direct sunlight 
and dewdrops. 


4-6 SAW Devices which has past over one year 
from production day must be checked the sol- 
derability before use. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Packaging Information 
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Product 


Ceramic Filters 


Ceramic 
Resonators 


SAW Filters 


SAW Resonators | saw Filters for Paging System 


Minimum] Packing 
Packing | Quantity 


For Mobil PHS 2nd IF Bulk EFJKILIDILB 500 4000 

Taping EFJKLILIOILE 1000 10000 

+ K Bulk EFOA( Jj JK04B 500 2000 
e 

a Taping EFOALJLILJKT 5000 


1000 
Type EC 


0 
Bulk/Lead Forming Type |] EFOEC 50 4000 
(2 to 8.38 MHz) 
Taping EFOECLIULIUITL 1000 5000 
i 50 
i 0 


Communications 


(220 MHz) 


0 
Type EC BulkLead Forming Type | EFOEC 0 2000 
patio 1A be) Lap Ing EFOECOUOOOTO 800 | 4000 


Ceramic Resonators, Type MC Bulk/Lead Forming Type} EFOMCL JL IL ILIAC) 500 4000 
Case Type (2 to 8.38MHz) |Taping EFOMCLIDOOTO 1000 5000 
Type EN Bulk/Lead Forming Type} EFOEN 500 4000 
(3 to 8.38 MHz) 
(220 MHz) Taping EFOENLILILILITL 1000 5000 


Type EN Bulk/Lead Forming Type} EFOEN 500 2000 
(8.39 to 19.9MHz)} Taping EFOENLICILILITLI 800 4000 
Type MN Bulk/Lead Forming Type} EFOMN(_JC_ JCJ JA4 500 4000 
(2 to BSeMr2) | Taping EFOMN( IL J_ILIT4 1000 5000 
Bulk EFOS/P----B 500 4000 
Type P Embossed Taping | EFOS/P----E 2500 10000 


Type B Bulk EFOB/DLJDIDILIBL 500 4000 
Type D Embossed Taping 1000 5000 


Ceramic Resonators, 


EFOB/DDILDIOIUEL 
Type T Bulk EFOT/UJTUOUUBO 500 4000 
Type U Embossed Taping | EFOT/ULJLILILIEL) 1000 5000 
Type J Bulk EFOJ/L----B 500 4000 
Type L Embossed Taping E 1000 5000 


Chip Type 


EFOJ/L---- 


SAW Filters for Cellular Telephone (RF-stage) 
( 


zt 
EFCH{ jf |L_JM 200 1000 
EFCH[JLJLJM 500 1500 
EFOH[ JL JJM 1000 


Bulk(Can) 
Taping(SMD) 


Bulk(Can) 
Taping(SMD) 


SAW Resonators 


Carton 
LxWxH (mm) 


220x160x 65 
210x190x100 


220x160x 65 
330x 45x170 


220x160x 65 
330x 40x165 


220x160x 65 
330x 40x165 


220x160x 65 
330x 40x165 


220x160x 65 
330x 40x165 


220x160x 65 
330x 40x165 


220x160x 65 
330x 40x165 


220x160x 65 
335x 90x335 


220x160x 65 
210x190x100 


220x160x 65 
210x190x100 


220x160x 65 
210x190x100 
182x182x 62 
182x182x 62 
224x142x 49 


224x«142x 
182x182x 


49 
62 


224x142x 49 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Application Area 


Product Name No. Series / Type Factory Page 


Product Guide for Inductors and Transformers Seeeeee 525 
ee. Po} [ | fofo] — 
RF, RE, ND, NC, NA 
sie Normal FO.FA.SA,FB) vapan |O/|O! [Ololo] | 
= mm rom |" To Tol olofolo| 
Inductors be 526-540 


A\ Usage Precautions ee ee ee 


Chip type = 
Voltage Step-up Coils ELT 3KN, 5K Japan O!1O Watch | 541-543 


ETJ 


Resin molded type 

ETJ 09M, 11M, 13M, 

15M, 11MH Japan 

18MH, 20MH, 23MH 947-551 


Telephone 


| AUsage Precautions | Precautions 


Line Transformers For modem ETJ08 


Japan 


Line Filters ELF V, H, F, M 
Singapore 
UL, 
Thailand 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Chip Inductors 


Chip Inductors secur 


Series:Chip * - sae Pe) 
ae REORE. NO,  paalitdsisssimeemtreicsiisteiece 
FA, SA, FB, - . . a 


PC, PA, (Size 1005) (Size 1608) (Size 2012) (Size 2520) (Size 3225) (Size 4532) 


NEW) 


Non winding (RF, RE) and wire wound type chip in- 
ductors for automatic mounting and high-density 
mounting 


Industrial Property: Patents 6 (incl. pending) 


@ Features 

@ High Q 

@ Good for mounting 

@ Wide allowable range (1.0nH to 1000 UH) 


lM Recommended Applications 

@ CTV, VIR, HIC, HDD, FDD, Cordless telephones, 
Portable telephones 
Pagers, Video cameras 


@ Explanation of Part Numbers 


1 2 3 4 5 6 7 8 9 10 11 
Product Code Type Nominal inductance Tolerance Packaging Option 


2N2> 2.2nH 
22N+ 22nH 
R22 0.22 UH 
2R24 2.2uH 
220+ 22uH 
221+ 220 UH 
10241000 pH 


Size unit: mm (inch) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
526 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic | Chip Inductors 


@ Inductance, Size Guide 


Type NAME L VALUE Features 
U 
1005 (0402) ! ! | | ! 
RF | | ! | | 
1608 (0603) | | | | | ! 
RE : | 7 | 
| ! ioleranee @Low inductance, 
D:+0.3nH tight tolerance 
2012 (0805) @Stable L value 
“+ 5% against an environ- 
ND mental condition 
1000 nH :+ 10% @Suitable for high 
frequency circuits 
:+ 20% 
2520 (1008) ! 
NC | | | ; | 
3225 (1210) 
NA 
2520 (1008) 
FC 
aaa Nias 


8226 (1210) 
SA 
Mag. shield 


4532 (1812) 
FB 
2520 (1008) 
PC ! 
es een 33 UH : 


@Low DC resistance 
and large rated DC 
! ' | @Suitable for power 
— . 210) 1.0 pH 10 UH ‘330 pH line as choke coil 


Size unit : mm (inch) 


Non Magnetic Core 


0.047 UH 0.22uH 1.0 pH 


@Suitable for various 


0.22uH 1.0 uH 
; applications 


Regular 


- 


100 WH 


1000 pH 


1 
! 
! 
i 
' 
! 
' 
! 
! 
! 
! 
! 
i 
1 
i 
' 
' 
1 
! 
! 
' 
' 


High Power 


SSSR A IIS EAE REC ATG FS LEE SNL AGE SS TIL BLE CEE LEE EP DLE, CEE NIE NEAT ELEY IIE IS ELL LLEE BERLE IDR ISLE LE BEBNIEDALE LE LCL BER! LES BIIE LED IE 
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Part No. 


ELJRF1NODF2 
ELJRF1IN2DF2 
ELJRF1INSDF2 
ELJRF1N8DF2 
ELJRF2N2DF2 
ELJRF2N7DF2 
ELJRF3N3DF2 
ELJRF3N9DF2 
ELJRF4N7DF2 
ELJRFSN6DF2 
ELJRFEN8JF2 
ELJRF8N2JF2 
ELJRFIONJF2 
ELJRF12NJF2 
ELJRFISNJF2 
ELJRF1I8NJF2 
ELJRF22NJF2 
ELJRF27NJF2 
ELJRF33NJF2 
ELJURF39NJF2 
ELJRF47NJF2 


Panasonic 


1. Non Magnetic Core Types RF, RE, ND, NC, NA 


M@ Examples : Type 1005(0402)RF 


Inductance 


(100 ai 


SS} GW 1G [NIN | | a |S | a 
NO NlolwlNirml/a@lam{rmso 


L vs Frequency Cha 


Tolerance 


racteristics 


I+ 
O 
Go 
=| 

a 


@ Performance Characteristics 


ei we 


Type: 1005 ( 


100M 


Frequency [MHz] 


Pat A 
ec TET” S| CO 


Typical 
(800 MHz) 


—_—k | ok 
O};O 
NO} Rh 
O1 | 0 
O};}O 
O};O 


0402) RF 


peal 
EF 


<) 


100M 


Frequency [MHz] 


© 


i I 
See AMIN 
AN 


1G 


Chip Inductors 


Rated 
DC Current 
max. (mA) 


400 
400 
400 
400 
400 
400 
400 
360 
360 
340 
320 
320 
320 
320 
240 
240 
200 
200 
170 
150 
140 


Q vs Frequency Characteristics 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Chip Inductors 


@ Examples : Type 1608(0603)RE 


Inductance G) Rated 


Part No. aH min. Typical ; DC Current 
wont, | fowance | oom | eco nat. 
ELJRE1NSDF2 | 8 | a7 | 6000 500 
ELJRE1N8DF2 | 8 | 45 | 6000 500 


ELJRE2N2DF2 *03nH | 8 | 35 | 6000]. | 500 


ELJRE2N7DF2 8 | 85 | 000-s|_— 10 | 500 
ELJRESNSDF2 po 855500 | 2 | 500 
ELURESNJF2 9 | 86 T5500 S| 5 | 50 
ELUREAN7JF2 9 | 86 4800s | ot? 80 
ELJRESNGJF2 9 | 86 | t600—s|_ 8480 
ELUREGNGJF2 | 68 9 | 86 8550 | 0.20 | 480 
ELJRESN2JF2 po | 86 | 8500S | 028400 
ELJRE 10NJF2 400 
ELJRE12NJF2 400 
ELURE15NJF2 350 
ELJRE18NJF2 : 350 
ELJRE22NJF2 a 300 
ELJRE27NJF2 300 
ELJRESSNJF2 | to | 401800 |_ 60 | 800 
ELJRESONJF2 300 
ELJRE47NJF2 47 250 
ELJRES6NJFS 56 250 
ELJREG8NJFS 68 250 
ELJRES2NJFS 250 
ELJRERIOJF3 | 100 200 


*1: Self Resonant Frequency *2: DC Resistance 


HM Q-Frequency Characteristics 


Type: 1608 (0603) RE 


80 


60 


20 


Frequency [Hz] 
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Panasonic Chip Inductors 


@ Examples : Type 2012(0805)ND 


Inductance L* DCR *4 Rated 
Part No. oni Test-Freq. Typical in. max. DC Current 

nH Tolerance (MHz) (800 MHz) (Q) max. (mA) 
ELJND10NKF 540 
ELJND12NKF 535 
ELJND15NKF _ 520 
ELJND1NKF -_ P74 | 3000 | 029 | 480 
ELJND2ONKF 465 
ELJND27NKF te 455 
ELJNDSGNUIKF 80 | 2050 | 099 | 3% 
ELJNDGONUIKF 7 390 
ELJNDA7NJIKF 385 
ELJNDSGNIIKF 360 
ELINDESNUKF | 68 _| 340 
ELJNDB2NUIKF 330 


ELINDRIOJIKF | 100 285 
ELINOR 12JIKF ee 


LUNDR15J/KF 1 | 36 | 600 | 1.47 | 230 
ELINORTEIKF [iso] *, 5% P34 «| 600 dT tei CS 
+10 % 
ELINDRO2WKF [220 ee 
25.2 
10 


ELJNDR82J/KF 820 


ELINOTROJIKF D8 796 


*1: Self Resonant Frequency *2: DC Resistance 


3.88 120 


ELJNDR27J/KF 270 | — |} 300 165 
ELJNDR33J/KF 330 |  — |} 200 160 
ELJNDR39J/KF 390 | — | 150 | 237 | ~ 150 
ELJNDR47J/KF 470 Fo | 160 | 256 | 145 
ELUNDR56J/KF 560 | — | 100 | 269 | 140 
ELUNDR68J/KF 680 | — | 100 | 302 | 130 
=_— | 3.38 
a | 3.88 


[80 [3.38 [125 
80 


i Q-Frequency Characteristics 


Type: 2012 (0805) ND 


160 


120 


40 


10M 100 M 1G 3G 
Frequency [Hz] 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Chip Inductors 


@ Examples : Type 2520(1008)N 


Rated 
Inductance * ek 
; Freq. (MHz)| (MHz) min. (Q) max. 


) max. 


ELJNC10NKF 2500 280 
ELJNC12NKF ‘: 2200 270 
ELJNC15NKF 1800 255 
+10% 
100 


ELJNC18NKF 1550 250 


ELUNC22NKF | 240 
ELJNC27NKF en 230 
ELUNC33NKF | 33 220 
ELUNC39NK/JF 15 215 
ELUNC47NK/JF 205 
ELUNCS6NK/JF 200 
ELUNC68NK/JF_| 68 190 
ELJNC82NK/JF 185 
ELJNCR10K/JF 175 
ELUNCR12K/JF 170 
ELJNCR15K/JF +10 % 160 
ELJNCR18K/JF + 5% 155 
ELINCRE2KIIF 145 
ELINCRBTKIE ‘ = 14 
ELINCRGSKIUF | 136 
ELUNCR39K/JF 130 
ELINORA7KIUF 126 
ELUNCRS6K/JF 120 
ELUNCR68K/JF 110 
ELINCRE2KIIF 100 


* Self-Resonant Frequency 
*%* DC Resistance 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


@ Examples : Type 3225(1210)N 


[areas rn [| 


ELUNA47NMF 
ELUNAS6NMF 
ELUNA68NMF 
ELUNA82NMF 
ELJNAR1OMF 
ELUNAR12MF 
ELJNAR15MF 
ELJNAR18MF 
ELJNAR22KF 
ELJNAR27KF 
ELJNAR33KF 
ELJNARS9KF 
ELUNAR47KF 
ELUNARS6KF 
ELJUNAR68KF 
ELJNAR82KF 
ELJNA1ROJF 
ELJNA1R2JF 
ELJNA1R5JF 
ELJNA1R8JF 
ELJNA2R2JF 
ELUNA2R7JF 
ELJNASR3JF 
ELJNASR9JF 
ELJNA4R7JF 
ELUNASR6JF 
ELJNA6R8JF 
ELJNA8R2JF 


* Self-Resonant Frequency 
* DC Resistance 


ae oe 
400} 967 


—_ |] —s+ 
<td ih SS) |S iS 
NIN] ]PO]O]M}O;N][wla}o|N| aA srm}]a}o 


oy) on 


yh 
MO] MD] PM] N]PM]O 


w 


a fo f/oaf]} a] af 
O11] O| | N MO;}O;— | M}]W}/M!1Q/0 
O};JO;[n)O};O;O 


©o 


Chip Inductors 


Rated 
ee Oe, 
) max. 


450 
420 
400 
380 
360 
240 
230 
220 
210 
200 
190 
180 
175 
170 
155 
145 
125 
120 
115 
110 
110 
105 
100 

95 

70 

65 

60 

60 
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Panasonic | Chip Inductors 


2. Normal Types FC, FA, SA, FB 


@ Examples : Type 2520(1008)F 


Inductance L. Q Test SRF * DCR ** Rated 
— —sr , H ym Q 
BE alee ania —_ m Ayman. 


) max. 
|} _| Tolerance 
ELUFCR22M/KF | 0.22 — | = .230-~Slid|0 CO 190 
ELUFCR27M/KF 180 
ELJFCR33M/KF 170 
ELUFCR39M/KF +20 % Tr 160 
ELJFCR47M/KF +10 % | 155 
ELUFCRS6M/KF 150 
ELJFCR68M/KF 140 
ELJFCR82M/KF 130 
ELJFC1ROK/JE 195 
ELJFC1R2K/JF 180 
ELJFC1RSK/JF a ae a ae 170 
ELJFC1R8K/JF 160 
ELJFC2R2K/JF 25 Ee 155 
ELJFC2R7K/JF — 145 
ELJFC3R3K/JF | 135 
ELJFC3R9K/JF ie a ee en ee 130 
ELJFC4R7K/JF s 125 
ELJFCSR6K/IF aa 120 
ELUFC6RSK/JF | 6.8 i 115 
ELJFC8R2K/JF 105 
ELJFC 100K/JF 80 
ELJFC120K/JF 75 
ELJFC150K/JF 70 
ELJFC180K/JF 65 
ELJFC220K/JF 60 
ELJFC270K/JF aie 115 
ELJFC330K/JF 110 
ELJFC390K/JF 90 
ELJFC470K/JF 20 80 
ELJFC560K/JF 75 
ELJFC680K/JF_ | 68 i 70 
ELJFC820K/JF 65 
ELJFC101K/JF 60 


* Self-Resonant Frequency 
*%* DC Resistance 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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MM Examples : Type 3225(1210)FA 


Part No Inductance Q L, Q Test SRF * DCR* 
| min. Freq. (MHz) | (MHz) min. (Q) max. 


ELJFAR22M/KF2 
ELJFAR27M/KF2 
ELJFAR33M/KF2 
ELJFARGOMIKF2 0% |e | wes 
ELJFAR47M/KF2 +10 % 160 0.44 

ELJFARS6M/KF2 
ELJFAR68M/KF2 
ELJFAR82M/KF2 
ELJFA1ROK/JF2 | is | 
ELJFA1R2K/JF2 
ELJFAIRSK/JF a a ae; 
ELJFA1R8K/JF 
ELJFA2R2K/JF | 80s 0.95 

ELUFA2R7K/SF 7.96 
ELJFA3R3K/JF 
ELJFASROK/JF a a a 
ELJFA4R7K/JF 
ELUFASR6K/JF 
ELJFAGRSK/JF | 6.8 
ELJFASR2K/JF a 
ELUFA100K/JF 
ELIFA120KIUF 

+10% 

ELJFA150K/JF — 
ELJFA180K/JF - 
ELJFA220K/JF 
ELJFAZ7OKUE = 
ELJFASGOKIUF | 
ELJFASOOKIUF 
ELJFA470K/JF 
ELIFASGOKIUF [1s 80 
ELJFAGB0KJF_ | 68 a a a ae 
ELJFAB2OKUIF 
ELJFATOTKI 
ELIFATEIKIF 
ELJFATSIKUF 20 0706 [8 
ELIFATSIKUIF 
ELIFAZBIKUF | 220 


* Self-Resonant Frequency 
*:k DC Resistance 


Panasonic Chip Inductors 


Rated 
DC Current 
(mA) max. 


360 
345 
330 
305 
290 
275 
260 
245 
230 
215 
210 
200 
190 
180 
180 
175 
165 
160 
150 
140 
140 
125 
120 
110 
105 
90 
85 
80 
75 
70 
65 
60 
60 
55 
50 
50 
45 
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M@ Examples : Type 3225(1210)SA 
DCR * Rated 


| SRF * 
—_ | masons Hz) min DC 
(MHz) min. (Q) max. Current 


ADS 


ELJSA100KF 18 
ELJSA120KF 17 
ELJSA150KF 15 
ELJSA180KF 13 
ELUSA220KF 12 
ELJSA270KF 10 
ELUSA330KF i 10 
ELUSA390KF | 9 
ELJSA470KF , 8 
ELJSASGOKF i 7 
ELUSA680KF [| 68s 6 
ELJSA820KF ee > 6 
ELJSA101KF 5 
ELJSA121KF ,¢ [8 | 80 | 5 
ELJSA151KF “ {5 | 90 5 
ELJSA181KF 4 5 
ELJSA221KF | 5 
ELJSA271KF 5 


* Self-Resonant Frequency 
** DC Resistance 


@ Examples : Type 4532(1812 


)FB 
Inductance SRF * DCR ** Rated 
elas pe (MHz) min. (Q) max. radon 
a 
ELJFB101K/JF 105 
ELJFB121K/JF 100 
ELJFB151K/JF 1.5 95 
ELJFB181K/JF eg 85 
ELJFB221K/JF 220 85 
ELJFB27 1K/JF 270 a 80 
ELJFB331K/JF 330 0.1 r ae 75 
ELJFB391K/JF 390 J 70 
ELJFB471K/JF 470 0.796 55 
ELJFB561K/JF 560 50 
ELJFB681K/JF 680 30 50 
ELJFB821K/JF 820 45 
ELJFB 102K/JF 40 


* Self-Resonant Frequency 
** DC Resistance 


RSI Ea > ah OR, ee PER NNT Dk LA GTR RRL A NEE FE ES SRR A PTE AS OR BS NE LALOR SY SRS PLT BT ETB AE iTS IIA ENE UBER aE NDE DA IES 
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Panasonic Chip Inductors 


3. High Power Types PC, PA 


@ Examples : Type 2520(1008)PC 
ce 


Q L, Q Test ones ecte Rated 
Part No. all Frequency (MHz) mi DC Current 
min z) min. 
, MHz (mA) max. 
| uH  |Tolerance iii 


(Q2) max 
ELJPC1ROMF 475 
ELJPC1RSMF 436 
ELIPCARM 220% vos 300 
ELJPCSRGME | 340 
ELJPCARTM Gi 285 
ELJPCORSKF | 6.8 170 
ELUPC 100KF 210 
ELIPC 120K 195 
ELJPC150KF ae | ae 2.52 175 
ELUPC220KF 160 
ELJPC330KF 120 


* Self-Resonant Frequency 
* DC Resistance 


@ Examples : Type 3225(1210)PA 
ae Inductance Q L,QTest | SRF* 7 ee ee 
. min. Freq. (MHz)! (MHz) min. (Q) max. tA) ee 
| 


ELJPA1ROMF 600 
ELJPA1RSMF 550 
ELUPA2R2MF ; ee 500 
ELJPASR3MF aaa . ine 400 
ELUPA4R7MF 0.34 350 


a ee ee ee 
ELJPA6R8MF_ | 6.8 300 
ELUPA100KF 240 
ELJPA120KF ee 
ELUPA150KF 0.74 220 
ELUPA180KF | 7 | 90 208 
ELJPA220KF 185 
ELJPA2TOK : 165 
ELJPAS3OKF | 155 
ELJPA390KF 145 
ELJPA470KF 135 
ELJPASOOKF 210% 110 
ELJPAGBOKF | 68 105 
ELUPA820KF 100 
ELJPATO1KF 90 
ELUPA121KF pO | 7.00 75 
ELJPAISIKF 70 
ELJPATBIKF 20 0.796 65 
ELJPA221KF 220 60 
ELJPA271KF 270 55 
ELUPA331KF 330 50 


* Self-Resonant Frequency 
* DC Resistance 
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Panasonic Chip Inductors 


Dimensions in mm (not to scale) 


Eh, Pt, Ga 


0.3 O 
A 


Type RF Type RE 
(1.0x0.5x0.5) (1.6x0.8x0.8) 
Marking 


a 


Types FC, NC, PC 


Types ND (2.5x2.0x«1.6) 


(2.0x1.25x1.25) 


Marking Marking 


Lo: 


Types FA, SA, NA, PA Type FB 
(3.2x2.5x2.2) (4.5x3.2x3.2) 


lM Recommended Land Pattern in mm (not to scale) 


Oo GZ G | | 


b 


1.6~2.0 4.0~4.6 


C: NC, FC, PC A: NA, FA, SA, PA 


1.4~1.5 3.5~4.0 
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@ Paper Tape Dimensions in mm (not to scale) 


Type RF Po Do 


ae 


fe aS 
Tape running direction 


lM Embossed Carrier Tape Dimensions in mm (not to scale) 


Types RE, ND, NC, FC, PC (W=8 mm) 


Tape running direction 


t2 Chip component 


Types NA, FA, SA, PA (W=8 mm) 


? Do 


Chip component Tape running direction 
te 


Type FB (W=12 mm) 


% Do 


te Chip component Tape running direction 


Panasonic Chip Inductors 
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Panasonic | Chip Inductors 


ee 


1608( (oos)} RE 
2012(0805) 


2520( 1008) 


3225(1210) 


4532(1812) 


Te [oof] [ssf eo] eof a0 [ss] — [es 


@ Packaging Methods li Ree! Dimensions in mm (not to scale) 
@ Standard Packing Quantity and Mass 


Quantity, Mass 


Mass (Weight) 
Approx. 


RF = 
RE, ND 90 g 
NC, FC, PC 100 g 
NA, FA, SA, PA 170 g 
FB 100 


Quantity 
Types 


RE, ND, NC, FC, PC 
NA, FA, SA, PA 


warasn [26 [36 | « [os fire] ao] 20 [oo [| — Joa] 
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Panasonic Chip Inductors 


A\ Usage Precautions 


For securing upgraded reliability and safety, consider following caution items. 


1. Land pattern design 
Refer to the recommended land dimensions of each type at flow and reflow soldering. 
Avoid placing the chip inductor on any metal pattern except the land because the drop of Q and mutual 
conductance may occur. 
Provisions for venting of flux gases should be made for high density assemblies. 


2. Mounting 
Placement force should not exceed 20N(2 kg:f) because electric and magnetic characteristics change 
as a result of application of excessive force. 


3. Soldering 
a Flow soldering 
Recommended conditions; 260 °C max., 5sec. max.(total time at 2 waves method) 
b Reflow soldering 
1 Infra-red reflow soldering 
Recommended conditions: 200°C or higher at electrode, 60sec. max. and peak 240°C max., 5sec. max. 
If the solder at the two electrodes are not melt simultaneously, the chip inductor may not be mounted on 
the right place. 
It is recommended to fix by adhesive when the deviation is great. 
2 VPS reflow soldering 
Recommended conditions: 215+5 °C, 20 to 60sec. 


4. Cleaning 
1 Do not use acid or alkali agents. Some cleaning solvents out of CFC may damage the products. Confirm 
the reliability in advance. 
2 If ultrasonic cleaning is to be employed, please consult with us on technical issues prior to taking this action. 


5. Instructions for applying current 
The rated current is defined as the smaller value of either the current value when the inductance drops 10 % 
down from the initial point, or the current value when the average temperature of coil inside rises 20 K up 
from initial point. 
Do not operate this coils beyond the specified rated current. 


6. Storage 
1 Be careful a high temperature, a large amount of moisture, gases and magnetic field. 
2 At long storage of more than 1 year, use the products after inspecting the outer structure because a rust or 
a decline in the solderability may occur. 
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Panasonic Voltage Step-up Coils 


Voltage Step-up Coils 


Series: Chip 
Type: 3KN, 5K 


Japan 


ELT3KN 


High inductance Voltage Step-up coil chip series for 
piezo-electric buzzer and DC-DC circuit of EL 


Industrial Property: Patents 3 (pending) 


@ Features 
@ Small and thin 
@ High inductance 


@ Recommended Applications 
@ Watches, Toys, Camera, Electronic thermometers 
@ Pagers, PHS, Portable telephones 


1 2 3 4 5 6 7 8 9 10 
E| 3} [x] [w] [0] Lo} [4] [al 
Product Code Dimensions Construction Design No. Packaging 


(1 or 2 figures) 


Outer diameter Special coil 


@ Dimensions in mm (not to scale) 
@ Type 3KN @ Type 5K 


/B| o180Ret 


0.18+0.05 


=e 
¢5.0+0.2 
| 


Part Name: @ Core @ Terminal @Ring @ Coil © Terminal board 
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Panasonic Voltage Step-up Coils 


@ Examples Type 3KN 


Inductance (mH) R.D.C.(Q) Magnetic 
Part No. (at 1 kHz) (at 25°C) |.D.C max (mA) | Dimensions (mm) composition 
ELTSKNOO4{_] 14. +40% 125+10 % Permalloy ring 


ELT3KNO07[] 20 +40 % 170+10 % Permalloy ring 
ELT3KNO28(] 50 +35 % 250+15 % A Permalloy ring 
ELT3KN113C 1.0 +10 % 34415 % Brass ring 


ELTSKN1260) Brass ring 
ELT3KNO19() Permalloy ring 
ELTSKN1147) Brass ring 
ELTSKN109(] Dae ibe | en Brass ring 
ELTSKNO32[_] | 25 440% | 185215% | 10 | Permalloy ring 
ELT3KNO140) Permalloy ring 
ELTSKNO18C] Permalloy ring 


ELT3KN118(C] 25 +10% 64415 % Brass ring 
ELT3KN101C] 10  +10% 285+10 % Brass ring 


ELT3KNO20C) 30 +40% 150+15 % Permalloy ring 
ELTSKN125[ ] 40 +10% 85+15 % Brass ring 
ELT3KN111L] 7.5 +10 % 177+15 % Brass ring 


“L]” shows the packaging method. 


@ Examples Type 5K 


Inductance (mH) R.D.C.(Q) ; 
Part No. (at 1 kHz) (at 25°C) |.D.C max (mA) Ring 


ELT5K110L] 0.0047+20 % 0.1 +20% | 600 | Without Ring 


ELT5K107L] 0.03 +10% E Without Ring 
ELT5K112C] Without Ring 
ELT5K102() 13  +10% With Ring 


“CJ” shows the packaging method. 
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Panasonic 


Voltage Step-up Coils 


@ Packaging Methods 
@ Standard Packing Quantity 


Packaging|Type 3KN]| Type 5K 


3KN :100/tray (10 trays) 
5K  :100/tray (Strays) 


jiso| oo | 13 | 21 | 2 | 13 
-s7o| o | 13 | i | 2 | 14 


@ Applied Diagram Examples 


Vo 


+1.5V 


For making sound 


@ Embossed Carrier Tape Dimensions in mm 
(not to scale) 


Sprocket hole Chip pocket 


Tape running direction 


@ Leader Part, Vacant Position 


Leader part 


200 min. 50 min. 
Vacant position 


Tape end 
2 Ss |) SS eae 
a a 


50 min. 
Vacant position 


For E. L./DC-DC 


SR a I a RS TTS SNS LES a PE I aE I TIN i SAR | OS SRST 8 RRO EST EES 1S NEE TS LY ESE ail 5 
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Panasonic Chip Transformers 


Pulse Transformers For ISDN Interface 


Type: FJ1 1 G 


Japan 


High inductance, Low distributed capacity, 5.2 mm max. height 
Molding coil by resin 


Industrial Property: Patents 4 (pending) 


@ Features 

@ Molding structure 

@ Small, Thin and High performance 
@ For automatic mounting 


M@ Recommended Applications 
@ Office Channel Units 

@ Digital Service Units 

@ Terminal adaptors 


@ Explanation of Part Numbers 


GeGsOsOs0eCROROROEC 


Product Code Style Classification Design No. Structure 


@ Performance Specifications, Summary 


Inductance | Leakage inductance | Winding capacitance Winding ratio Applicable Part 
[at 10 KHz] [at 100 kHz] [at 1 MHz} (Refer to the connection) Numbers 


eeu, pet 10 WH max. 15 pF max. 
1 
Receiver 24 MH min. 10 WH max. 20 pF max. 
12 24 mH min 10 wH max 20 pF max 
Driver , H P , 
T3A 
(TA, etc.) 20 MH min. 10 WH max. 50 pF max. 
138 
(TA, etc.) 20 MH min. 10 WH max. 30 pF max. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Types 


ETIV1KE JAM 


Original design 


ETJ11K36 [A] M 
standard 


ETJ11K37 |AIM 
standard 


Panasonic 


Chip Transformers 


@ LSI for communication and applicable Transformers 


LSI manufacturer 


SIEMENS 


MITEL 


TOSHIBA 


NEC 


AMD 
FUJITSU 


N.S 


MOTOROLA 


NEC 


LSI Part No. Applicable Transformers 


PEB2080 
PEB2085 
PEB2086 
PSB2186 


Series: TSA | (etu11k36am) 


e MT8930 
e Inductance ............... 20MH min. (at 10KHz) 
¢ TA32031F 
e TA32032F e Winding Ratio .......... P:S=1:2 
e uPD98201 


(Transmit side) 


¢ AM79C30 
e MB86402 
e TP3420 


© C145475 Series: T3B | evrnszaw 


e Inductance 


° uPD98201 


Winding Rati 
(Receive side) e Winding Ratio 


i Frequency Performance Characteristics 
e Impedance Characteristics e Insertion Loss 


kHz kHz 


Connections 
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Panasonic Chip Transformers 


i Typical Connections 


TO T1 T2 T3A ¢ T3B 
D1 ‘i = i 7 
S1 St 
L b2 P P P S 
O- 
S2 $2 
RL L 3 : 


@ Dimensions in mm (not to scale) 


| 
| 


© © 
= —_ <== < 
ee ee ee eee: 1 
UW t 
6 7 8 9 10 
5.05 max. 
12.6 


Recommended PWB piercing plan(Top View) 


{ 


r 


nooo 
| 
| 


12.4 
15.6 


' 
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Panasonic Chip Transformers 


Molded Chip Transformers Japan 


type:FJOOM, 11M, 13M, 15M, , 
11MH, 18MH, 20MH, 23MH FJOOM 


FJ13M FJ15M 


FJ11MH FJ18MH FJ20MH FJ23MH 


For backlighting inverter of LC Panel 
Small, thin and high accuracy of dimensions 


Industrial Property : Utility models 3 (pending) 


@ Features 

@ Miniature and thin 

@ Excel in safety by molding structure 
@ Suitable fo automatic mounter 


HM Recommended Applications 
@ Color View Finders 

@ Digital still cameras 

@ Note type personal computers 
@ Word processors 

@ LCD TV 

@ High inch LCD displays 


@ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 
E| 1] [3] [ie] [7] [Al [ml 


Product Code Style Classification Design No. — Structure 


lM Packaging Methods 
@ FJO9M,11M,13M,15M,11MH (Embossed Carrier Taping) 


Quantity 500 pcs/1 reel 


1000 pcs/2 reels 


Quantity/shipping Box 


@ FJ18MH,20MH,23MH (Tray pack) 


Quantity/shipping Box 200 pcs 
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Panasonic Chip Transformers 


M Example of Applications 


FL for plate type FL for straight tube DC/DC convertor 


vu! : 


Input : DC6.6V Input : DC 12V Input :DC12V 
Output : AC 2000 Vo-p/1 mA Output : AC 2000 Vrms/5 mA Output : 5V/100mA, -5V/100mA 
Freq.15.75 kHz Freq.40 kHz Freq.150 kHz 


M@ Example of Application Characteristics 


FJOOM 2400 Vo-p 
75~85 

FJ11M 1200 V rms max. 
FJ13M 1400 V rms max. 
FEM — 1600 V rms max 
FJ11MH 1200 V rms max. 
FJ18MH | 60 79~85 1800 V rms max. 
FJ20MH 3~24 2000 V rms max. 
FJ23MH 2000 V rms max. 


20.0 — 
FJ11M’2 
FJ15M’2 
FJ13MH’2 Car Meter Panel 
FJ20MH Car Navigation 


FJ23MH 


50 — Large size LC Displays 


FJ11MH 


= FJ13M 
o FJ15M 
5 40 — ere Note Type PC 
ny FJ18MH WP 
S 
2 
5 3.0 —| FJ11M 
FJ13M 
FJ11MH LC Movies 
0 Potable Games| FJ11M 
Machines FJ13M 
FJ11MH 
10 = 
EVF Movies 
0.5 — 


Digital Still Cameras 


500 1000 1500 2000 
Open Vol.(Vrms) 
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Panasonic Chip Transformers 


M@ Dimensions in mm (not to scale) 


Recommended land pattern 
FJO9M (Top View) 


5.0 max. 1 


2|2\2 
aasmex | 


FJ11M 
Recommended land pattern 
(Top View) 
5.2 max. 
1 
nodoD 
wt) O 
ice £ a a aL 
OOOO 
212)2\2 
| —+ 9-9-9 
aasman| 
FJ13M 
Recommended land pattern 
(Top View) 
2.0 
44> 52 max. a8 
654321 | i 
== ~(CO a | 
WoRite) 
w wo) i ! ' 1 1 1 aD t 
Q) 8 i 
a | 
__4 00) | 0 4 
S20 | tii 
7B 1112 | oe 0.3 max 
14.6 
FJ15M Recommended land pattern 
(Top View) 
2.0 
Ae 5.2 max. 


19.5 
24.5 


654321 I Oo 1004 
ogo 
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Panasonic 


Chip Transformers 


HM Dimensions in mm(not to scale) 
FJ11MH 


Recommended land pattern 
(Top View) 


FJ18MH 


Recommended land pattern 
(Top View) 


7.0max. 5-2.5 
6543 2 1 


0.9 
We 
65 4/3 2 


1 


FJ20MH 


Recommended land pattern 
(Top View) 


10 max. 


6 5 4/3 2 1 
op) 
00) 
a 


6543 2 1 


5-3.5 1.0 


17.2 


FJ23MH 


Recommended land pattern 
(Top View) 


| 
5-3.5 91.0 
seers 
- -- ---O- -- 

6 5 4/3 24 
a s 
[op) 
7 8 | io 0€C 

78 9 10 

24.4 


SMD type is available in FJ18MH, FU20MH and FJ23MH, too. 


9.8 max. 
6543 2 1 


19.4 
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Panasonic Chip Transformers 


Z\ Usage Precautions 


This product is a transformer generating high voltage. With improper handling, danger of electric shock and smoke, fire, 
etc, mayoccor. For securing upgraded reliability and safety, consider following caution items. 


1. When using the products, user is recommended to confirm and evaluate the products in 
actual conditions. If abnormal operations should happen, the products may exhibit unusual 
smell, sound, smoking, etc. Consider using protective circuitry in the design. 


2. There is a danger of electric shock if touching the products in operation. 


3. Appling excessive pressure, vibration and shock may resort in damage including electric and magntic 
performance. 


4. Inform us when use cleaning process because some ultrasonic cleaning or some cleaning solvent out of 
CFC maydamage the products. 


5. Be careful not to store them under high temperature, large amount of moisture, corrosve gases or 
magnetic fields. 


6. After long storage exceeding 1 year, use the products only after inspecting the outer structure 
because rust or a decline in the solderability may occur. 
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Panasonic Line Transformers 


Line Transformers for Modems 


type: EJO8A, EJO8C 


Japan 


Small, low distortion for high soeed modems 


Industrial Property: Patent 1 (pending) 


Mi Features SAL LA LL 


Type EJ08A 

@ Low distortion, suitable for Modem of V.32 bis/ 
V.34.(14.4k/28.8k/33.6kbps) 

@ Low profile h=4.3 mm max. 

@ Available for sinking mounting. 

@ 3 terminal forms for the various mounting style. 

@ C-UL file number E 113416 Vol. 3 

Type EJ08C 

@ Low distortion, suitable for Modem of 56k 

@ UL file number E 113416 


H Recommended Applications 
@ PC Card modems 

@ Portable terminals of information 
@ Note type PC built-in Modem 


@ Explanation of Part Numbers 


1 2 3 4 5 6 7 8 9 
E| jo) |e it] fal [2 
Product Code Style Classification Design No. Construction 


M@ Examples of Applications 


Card Modem Line Transformers 
PCMCIA type II(NCU Circuit) Low profile : 4.3 mm max. 
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Panasonic Line Transformers 


@ Performance Specification, Summary 


_— EJO8C Type 
ETJO8Y1AZ ETJO8Z5AZ 
Sec. Impedance (Pri. 600Q) 280 Q 
0 1 as10% 
Dielectric Withstanding Volt.(Pri-Sec.) 1500 V, tmin 
Insertion Loss (at 1kHz) 3.9+0.20 dB 
THD (600 Hz, -10 dBm) Passel es 


Pri. DC Current Non(0 mA) Non(O mA) 
Safety Standards UL 
1 
Terminal Form Dimensions 
-0.2 mm 
*1: PWB on-board type 
*2: PWB sinking type 
@ Dimensions in mm (not to scale) Connection Schematic 
@ Type EJ08A 
11.9 max. FIN. FIN. 
@ ® 
x Pri. Sec. 
£ | 
+ ® ©) 
ee) 
ST. ST. 
5 
E 
vt 
Terminal Form Dimensions 
@ Type EJO8C Mi Recommended PWB Land Pattern (mm) 
11.9 max. 
15.24 
. 15 
190) 
€ 
s 
cO 
8 
fg Ww 
te) 


8.8 max. 
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Panasonic Line Transformers 


@ Packaging Methods 
@ Packaging: Embossed carrier taping 
@ Standerd Packing Quantity 


ee EJO8A 


Min. Quantity/Packing Unit 1000 pcs./reel 


Quantity/Shipping Box 2000 pcs. 


500 pcs./reel 
1000 pcs. 


@ Performance Characteristics 
EJO8A type (ETJO8Y1AZ) 


nnn an===- EJO8C_ type (ETJO8Z5AZ) 
IMPEDANCE vs FREQ. LOSS vs FREQ. 
1000 oo ae ere 
! tt ! ! © tt 2983 i] ! ! rrprete 
UE camer ak ee 041i; ae ante Ati meee ATT 
ea ee 
@ 2 b---+-- ee ee eae 
{are et eat 
= ” tres ' ! otro ' ! ' rtrere 
; g3- preys sors se sepa eps reer 
) 1 1 i ! 1, £ preg 1 topoprrnrneg 
: Ae bwe hn adele eieereraiters bela dmentonederde etait 
pee get by ee btate kg eg etki 
100 eee Lol ttt La eechedin J-ELLERece Le eh tao a! 
0.01 0.10 10 40.00 0.01 0.10 1.00 10.00 
Freq. (kHz) Freq. (kHz) 
RETURNLLOSS vs FREQ. THD vs FREQ. 


a Se sill 
PT aT | 


THD (dB) 


Return Loss (dB) 


0.01 0.10 1.00 10.00 
Freq. (kHz) 


Freq. (kHz) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Line Filters 


Line Filters Japan 
seresN (Type 15N, 18N,20N) uc" 


High N (Type 17N, 19N, 21N) —_inconosia 


High inductance, Good high frequency attenuation 
characteristics 
Core covered line filters for automatic insertion 


15N 18N 20N 
Industrial Property: Patents 12 (incl. pending) 17N CE 19ON ET PRIN] NEW | 
@ Features 
@ Series: N 
Suitable for high-density automatic insertion 
@ Series: High N 
High inductance (same size with series N) 
HM Recommended Applications 
@ CIV, VIR, Audios, PC, Facsimiles, AC adapters 
@ Explanation of Part Numbers 
1 2 3 4 5 6 7 8 9 10 11 12 
le] it) LF} [+] [5] is} fo} fo} fs} fA) LJ LJ 
Product Code Type Series Rated current Option 1 Option 2 Option 3 


15, 18, 20 
1; 19, 21 


Series N 
Series High N 


@ Performance Characteristics 


Sree J N & High N 
lene 15N, 18N, 20N/17N, 19N, 21N Note 


Operating Temperature -20 to +115 °C 

Rated Voltage AC 250 Vrms max. 

Inductance Refer to "Examples' 

Dielectric Withstanding Voltage 

Temperature Rise Resistance method 
Conforming to Safety Standards Denki Yohins UL, CSA, IEC 


* The Electrical Appliance and Material Law of Japan 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


555 


Panasonic 


@ Examples 


@ Series:N 


ELFISNO10A 


ELFISNO15A 
ELFISNO17A 
aus [or so] 08 


3 
0 
v4 
a 
7 
0 


@ Series: High N 


Type Code Marking |Inductance 
(mH) min. 


35.0 
260 
17NOO7A 140 
17NO13A 
17NO17A 


9.2 
fe 
5.4 
3.7 
2.9 
2.3 
1.3 


Be 


_ ona 
(mH) min. 
eID 


(A) rms. 


Rated 
Current 


(A) rms. 


0.2 
0.3 
0.4 
0.5 
0.6 
0.7 
0.8 
1.0 
1.1 
1.3 
1.5 
sl 
22 
3.0 


Type 


Code _|Marking] inductance] Rated 
Current 
(A) rms. 


5 
ELF18N032A 


18N 


Code Inductance} Rated 
Current 


| ELFIeNoo4A| ‘993 04] 920 | 
623 05| 620 | 
1a 
| ELFionoi2a|'123 12] 120 | 
| ELFtono25A|'302 26[ 30 | 


Line Filters 


Code —_|Marking|Inductance} Rated 
Current 
(mH) min.](A) rms. 


eranen [0 06] 620) 


Code _|Marking|inductance] Rated 
Current 
(A) rms. 


‘873 06] 87.0 
543 08) 54.0 
21NO01 ‘363 10} 36.0 
223 13) 22.0 


Type 


20N 


Type 


872 20 
1NO27A 
0 
NIA 
NO4OA 


21N 


3/8 /818|8|s 
g [5 [5 (8 | [6 


: 
g 
g 


EIGIE 


8.7 
7.8 
6.1 
5.8 
3.7 
2.5 
1.9 
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Panasonic 


Dimensions in mm (not to scale) 


a 


@ Type 15N, 17N 
Marking 


0) 


4.0+1.0 | 21.5+1 


Recommended PWB piercing plan 


4-91.2+0.1 


10.00+0.05 


com 
13.00+0.05 


@ Connection Schematics 


Line Filters 


@ Type 18N, 19N @ Type 20N, 21N 
Marking Marking 
ol 
E 
& 
eS 
of 
4 
42) l2| Ln LEY © my 
aise 
iy de 
®, 40.840.1 

Recommended PWB piercing plan Recommended PWB piercing plan 


4-91.240.1 4-91.2+0.1 
es Pas LAS 
ra 


G “-O 12 @ 7 ~ sce, 8 
g FA 
3 (=| 
i=) . 
S = 
© eee o—- << 
16.50+0.05 L__19.50+0.05 


@ Circuit Examples 
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Panasonic 


Line Filters 
Line Filters _ 
Singapore 
Series: V (Types 290, 450, 650, 850 & 24V) Fisiiand Series V 
Series: H (Types 200, 270, 400 & 600) sales 
Series: F (Types 23F, 25F) 
Series: M (types 11M, 14M & 16M) 


Line filters suppressing conductive noise ranging from 
low to high frequencies generated at power supply 
circuits of various electronic equipment 


Industrial Property: Patents 10 (incl.pending) 


@ Features 
Vertical 
V 290, 450, 650, 850, 24V* 


Structure 


Horizontal 
Structure 


H 200, 270, 400, 600 
F 23F, 25F 
M 11M, 14M, 16M 


* Type 24V is new developed product of Type 850. 


Thin 
Structure 


Small 
Structure 


lM Recommended Applications 
@ CTV, VTR, Audios, PC, Facsimiles 


Because of changing the fixing method of a core, 
ELFIIMLIJLILJIA & 14MLILILJIA mentioned fomer cata- 
logue of '94/'95, were changed to new codes: 
ELFIIMLILILIE & 14MCJLICIE. 


Use new codes at designing of new appliances. 


Type 650 


Type 850 


Type 24V 
NEW 


Series H 


Type 270 Type 200 Type 400 


Type 600 


Series F 


Type 23F Type 25F 


Type 11M 


Type 14M ~~ Type 16M 


Features 
@ Excellent attenuations in high frequency characteris- 


tics 


@ Decreasing greatly leakage flux 


@ 15mm height max. 


@ Small size and lightweight 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


558 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Line Filters 


@ Explanation of Part Numbers 


@ V,H Series 
1 2 3 4 5 6 7 8 9 10 11 12 
Ee) [e) Fy i [>] [2] [9] fo) fa) LJ 
Product code Series Type (Style, Design No.) Option 1 Option 2 
@ F, M Series 
l 2 3 4 5 6 7 8 9 10 11 12 
E] [e}) [F} [+] [6] [mj fo} [2] fo) fA) EJ] LJ 
Product code Style Series Design No. Option 1 Option 2 Option 3 


(Rated current) 


@ Performance Characteristics 


St 
Notes 


25F |1iM/14M) 16M 


Item 
Operating 
-20 to 105 °C(Class E: 115 °C) -20 to 115 °C 
Temperature 
Rated Voltage AC 250 Vrms max. 
Rated Current Refer to "Examples' 
Inductance Refer to "Examples" 


Dielectric Strength AC 2kV 1 min 
Temperature ; 
45 K max. Resistance 
Rise 
method 


Conforming to 
Safety Standards 


Denki Yohin*, UL, CSA, IEC 


* The Electrical Appliance and Material Law of Japan 


ST TP eg RET 1 RR PS OE AE SSSI DTS ETT ATES I LS TD ERE RT DT ET GINO NE SRI TEE TRASSEM PITH PRESIDED Hes vote SHE 
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Panasonic Line Filters 


@ Examples 
Series V Series H 
Inductance Rated Current Inductance Rated Current 
Type (MH) min. (A) rms. Type (MH) min. (A) rms. 
1.60 
1.30 
1.00 
0.80 
0.70 
0.50 
290 200 0.40 
| ELFi8D290M | 5.60 ~—s || — O08 2.10 
2.00 
| ELFi8D290L_ | 8.20 | O68 | 1.50 
| ELFisp290G_| 100 | O6 | 1.00 
0.40 
0.30 
0.25 
1.5 
1.4 
0.8 
970 0.7 
0.6 
450 0.5 
0.4 
0.3 
| ELFI8D450B | 180 | 08 | 2.4 
1.8 
1.5 
12 
1.0 
0.9 
0.6 
0.5 
400 3.4 
3.0 
| ELFI8D650H_ | 33.0 | 8 2.2 
650 2.0 
1.4 
1.0 
0.8 
0.5 
0.4 
3.4 
3.1 
| ELFisbes6éS | 680 =| 06 2.8 
2.6 
2.5 
2.2 
2.0 
1.8 
1.7 
1.0 
850 0.8 
0.7 
0.5 
2.8 
2.5 
2.1 
1.6 
1.6 
| ELFI8sD850R | 82.0 | 0D 1.2 
LL 08 
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Panasonic Line Filters 


@ Examples 


Series F Series M 


Inductance Rated Current In n rr 
vm oe sae | 
0.1 
0.2 
 ELFIIMO30E | 6.0 || 
| ELF2sF906A | 140 =| 06 0.4 
a 0.5 
| ELF23Fo08A | 8.0 | 0.6 
pap LL ELF23FO09A | 6.0 | 0.7 
| ELFiiMosoE | 08 || 8 
0.9 
1.0 
0.1 


12.0 02 
6.0 03 
0.4 
ay 05 


06 
Petresroosa | 200 | 06 O7 
Pevrramosoe | os | 08 
Petresrooea | 120 +| 08 0.9 
Pecrasro09a | 100 | 09 10 
revresroia | a0 | 1.0 —*t 02 
03 
0.4 
PeLriemosoa | 80 +| ~—O8 
0.6 
25F - 07 
08 
10 
Tecrasri06a | 280 | oe 13 
Pevriemisoa | os | 18 
PevresriogA | 15.0 -[ 08 | ~—«*([eLFtem170a [06 [| 17 
Petresrioaa | 120 | 09 20 
ft 
a need 
ee 
ie cn 


SRE STS A a IN BE IO RS SS EE SEAT PIED OSTA EN ASE ATE Ss TEE POPS SS ED NE ig ETE RE RT LR ELE TEI TITS LTTE TRE TIE OTT 
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Panasonic Line Filters 


@ Dimensions in mm (not to scale) 


Series R ded PWB pierci | 
j ecommende piercing plan 
@ Type 290 Marking pie 
oti OQ. Ey 
HE S 
wails 
x 
| ap E 
f or ; = 
@ 
13.00+0.05 
@ Type 450, 650 
eanane Recommended PWB piercing plan 
; 4—1.2+0.1_ 
=——— _— @ 
MUM | le : 
s : : H =) 
alll i Vr 2 
Fl 23 ls 
nf < @ ‘a 
= || Vig 13.00+0.05 
7 WT u 
4—90.8+0. 1 
(25.0+1.0) *Dementions showed in (_) are for 450 type. 
@ Type 850 Marking 
Recommended PWB piercing plan 
aE | 
i Reinforcement 
| ! | | terminal holes 
L/ 
ll bel 
Reinforcement 6-91.2+0.1 
terminal 
Series H 
@ Type 270 Waking Recommended PWB piercing plan 


4-91.2+0.1_ 


13.0+0.1 


4-90.840.1 @ 


17.0+0.1 


@ Type 200, 400, 600 


Recommended PWB piercing plan 


Markin 
: @ 
a 4—91.2+0.1 ; ui 
| 
e_.,| ADE 
= 4—90.8+0.1 
5 


13.0#0.5 | 10.0+0.5 | 13.0+0.1 
19.5410 | 21.0+0.5 | 15.0+0.5 | 21.0+0.1 
28.5+1.0 22.5+1.0 | 24.0205 | 20.0205 | 24.0+0.1 


— 5 | Ff FT 
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Panasonic Line Filters 


MM Dimensions in mm (not to scale) 


Series F 
@ Type 23F, 25F 


Recommended PWB piercing plan 


Marking 4-$1.2+0.1 
, Oo 
oe ——— | 


10.0+0.1 
11.0+0.1 


A B C c P 
(Width) (Length) (Height) 
, 16 10.0+0. 


16.020.1 
21.0205 | 11.020.5 | 21.00.1 


ries M 
Series 10.5+0.5 
@ Type 11M 
Recommended PWB piercing plan 
4-91.0+0.1 
uw 
oO 
ro) 
+H 
oO 
fo) 
“ Mm 
— 4-90.60.1 8,000.05 
@ Type 14M 
; 16+1 14.5+1.0 
Marking Recommended PWB piercing plan 
= 4-$1.0+0.1 
ro) 
+H 
a) 
a Te) 
oO 
ro) 
H 
oO 
o 
: Nn 
12.0+0.5 eS 8.00+0.05 
@ Type 16M 


Recommended PWB piercing plan 


4-$1.240.1 


0.00+0.05 


13.0+0.5 4-90.7+0.1 13.00+0.05 


y 


15.0+1.0 


4.0+1.0 
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Panasonic Line Filters 


@ Connection Shematics @ Circuit Example 


OA 2 -@ 


we AC Line 
oti le 


@ Current-Inductance (min.) Characteristics (Reference only) 


100 7 , 
| | | 
ee a cee tee ee aces 
70 ! (Temp. rise 45 K max.) 4 
50 i TT 
30 
20 
. 10 
£ 
E 
= 7 
S 
o 5 
oO 
Cc 
S 
S 
= 2 
£ 
2 
i | | 
a =o EC 
at l tt | 
0.1 02 03 0507 1 2 3 5 7 10 
Rated Current (A) rms. 
@ impedance and Attenuation Characteristics (Typical) 
@ Impedance Characteristics @ Test Circuit Diagram 
1000 + 
| —T Ft rT T an 
= 
® 
oO 
9° ‘ 6 
S 10 
oO 
Q 
E 
, 
0.1 7 4 —o_ oe ee eee et 
1k 10k 100 k 1M 10M 


Frequency (Hz) 
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Panasonic Line Filters 


/A\ LUsage Precautions 


For securing upgraded reliability and safety, consider following caution items. 

1. General 

@ Main part: ferrite core is a sintered body. 
If excessive force or shock is applied directly, the electric and magnetic characteristics change. 
e Donotuse products which have been dropped. 
e Do not apply shock over 20N(2 kgf) to the core during mounting. 

@If appling overcurrent (2 times rated current, for 2 minutes min.) to the products, a safety defect may occur due 
to burning and transformation. 
e Do not use them on the over rated current. 
e Do not apply DC bias current. 

@ No cleaning is good for avoiding disconnections or deterioration of the coils. 


2. Mounting 
@ High power products are heavy. 
e Fix the PWB near the mounting place, or add eyelets. 
@ The products are magnetically influenced easily by other inductors and likewise, influence others. 
e Mount them far from other inductors, lead wires and noise souces, or in the opposite direction from each other. 
(3) Due to the effect of other heat sources, the temperature of these will products rise. 
e Separate them from the switching circuit parts such as heat-sinks or cement resistors for preventing inrush current. 
etc. 


3. Temperature rise 

@ The rated current is specified at the point of the self-temperature rise: 45K max. of the products. 
e Measure by resistance method. 
e When measuring by a thermo-couple methods, set the sensor in the depths of the coil. 

@ The operation temperature indicates “ambient temperature” plus “self-generated heat”. 


4. Safety standards 

@ The core of the products is designed in condition of non earthing. 

@ Single applications for safety standards in the world have not done, but the structure is conformable. 
e Keep the safety distances between them and other parts on the basis of the applicable standard. 


5. Countermeasure for noise 

@ These products are not suitable for countermeasure to noise greater than 10 MHz. Using other filters or arranging 
the PWB pattern and leads position, etc is more effective. 

@ The inductance of this products is effective for common-mode noise, and the leakage inductance is effective for 
normal-mode noise. 
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Panasonic Inductive Products 


CONTENTS 


Applications area 


Series ; ® 
Product Name ai Factories “ ” = = s » | Page 
$/8 2 gs #2 @ B® 
Part Numbers S| 2 2 oe SE £ 6 
[e) 
= o) xt 
| 
Japan 
Switching Switching Transformers Type: ae | 
Transformers _ | (Semi-Circular Type) UK. Brazil O Oo} O O O 567 


ETS11 DA | Indonesia, Thai 


t 
NEW | Series: PCC-N1 
Power Choke Coils Japan 570 
ETQP11 
f See 
NEW) Series: PCC-N4 
Filters Power Choke Coils Japan 572 
ETQ-P 
| 


NEW) Series: PCC-N6 


Power Choke Coils Japan 
ETQ-P 


574 
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Panasonic Switching Transformers 


Switching Transformers Japan 
. . Singapore 

type: SC (Semi-Circular Type) UK 
Custom Designs for OEM Indonesia 


Volume Applications =e 


Type SC uses the EE core with a semi-circular (SC) 
middle magnetic leg, and is suitable for switching 
power transformers. Type 29SC-18 is particularly 
recommended for power sources of VTR. 


Applied Safety Std.: Denki Yohin*, UL, CSA, Europe’s 
Class |l 
Industrial Property : Utility models 4 (pending) 


@ Features 

@ By using a middle magnetic leg with a semi-circu- 
lar cross section, coil coupling is improved and the 
transformer can be used for frequencies above 
100 kHz 

@ Applicable for both insulated and non-insulated 


types 
@ UL1411 Recognized types are available 


Recommended Applications 

VCR, TV 

PPC, Printers, FAX Machine 

Air-conditioners, Refrigerators, Power Supply Unit 


@ Explanation of Part Numbers 
1 2 3 4 5 6 7 
le] [tT] js} |} LJ DP] Bl 


Product Code Size Type Bobbin Design No. Safety Std. Option Packaging 


11 12 


JOOoog 
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Panasonic Switching Transformers 


@ Performance Characteristics 
@ Applicable Safety Standards and Maximum Output 


Safety Standards max. Output (W 


) 
Europe’s Class I Flyback type (FB) Feed forward type (FF) 


lIEC65 IEC950 20 kHz 100 KHz 20 kHz 100 kHz 
: 
28SC-16 


Characteristics 


Size 


28SC-14 


* Denki Yohin stands for the safety regulations under The Electrical Appliance and Material Control Law. 


33SC-18 


Dimensions in mm (not to scale) 


28SC-14 


Recommended PWB piercing plan(Bottom View) 


31.8+1.0 


1.75+0.10 
3.5+0.1 


7.020.1+—-++-—+| 7.00.1 


+0.2 


22.5 max. 


Pin dia.g0.8"0 S S 
oO ve + 
rs Fi = 
ioe) 
(3, 
(5.0) 


28SC-16 


Recommended PWB piercing plan(Bottom View) 


35.4+1.0 


25.0+1.0 


pe 
y Gala 
rl : a|C|S 
E : : |X| 
+ PTTOOUUUOE in i +0.2 ale 
| Cir Ts Pin dia.g.0"9 alg 
D = <5, - CON 
|| 20.0+0.1 6 


3.51.0 
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Panasonic 


@ Dimensions in mm (not to scale) 


29SC-12 


= 33.341.0 . 


29SC-18, 18A 


18 :38 max. 


18A:35 max. 


wo 
9 |(2.55) 


33SC-18 


San ae ae 
STE 
‘G 

(4) (4) (4) (4) (4) (4) (4) 


4) (4) (4) (4) (4) (4) (4) (2.55) 


| 
(4) 


a 
aie 


_24.0+1.0 


26.0+1.0 


Recommended PWB piercing plan(Bottom View) 


Pin dia.g1.0°9* 


12-91.6 20.0+0.1 


Pin dia.@1.0°9” 


Pin dia.1.0°9* 


Switching Transformers 


ne 


= 


4.0+0.1 


tu. 


; 
oa 8 

: Tre ie 
: CO ln 
co ~ 

: = = 
: oO 10 
oe 1 4 #1 
- Lo ALO 
o—ta 

oy 


Recommended PWB piercing plan(Bottom View) 


16.0+0.1 


16.0+0.1 


Recommended PWB piercing plan(Bottom View) 


18.0+0. 1 
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Panasonic Filters 


Power Choke Coil Japan 


Series: PCC-N1 


Thin,compact and high power 


Industrial Property: Utility models 3 (pending) 


@ Features 

@ High power type(Saturation current : 15A is possible) 
@ Thin type (5.7mm height) /SMD mount 

@ | ow leakage flux (El type /Center gap core) 


@ Recommended Applications 
@ DC/DC converter for driving PC at high speed 


@ Thin type on-board power supply module for 
exchanger (10~40W) 


M@ Explanation of Part Numbers 


1 2 3 4 5 6 7 8 9 10 11 12 
eli} (4 PF} LJ UJUU UU OU 
Product code Classification Size Core Ability Inductance Series Packaging Suffix 
MM Performance Characteristics 
Initial Inductance Saturation Heat rating DC resistance 


inductance at flat point current current 


at2°C | at 25°C aT=40K(°c) | at 20°C 


Part numbers Type oo en DCR 
onl max. 

ETQP1F1R2HI 1.2430 % 2.76 
ETOP 1F2R0HOO 4.08 
ETQP1F3R2HUIO 4.8+25 %| 3.2#25%| 86 | 71 | 1298 | 6.00 
ETQP1F4R6HOIO HL | 66425 %| 46425%|] 73 | 60 | 84 | 7.92 
ETQP1F6R4HOO 6.4425 % 10.6 
ETQP1F8R2HCI 10.4425 % 13.3 
ETQP1F102HOIO 12.5 +25 16.3 
ETapirinessa | SP 1.08 
ETOP (FORBLOO 106 
ETOQP1F2R9LOO 4.1430 %| 2.9430 % | 12.0 10.0 8.4 7.92 


(Note1) Measured frequency of inductance is 100kHz 
(Note2) Concerning the definition of Lo & L 1, please refer to "next page" 
(Note3) Saturation current (| sat) is the current value at which inductance (L1) decreases 
to 80% of initial value. 
(Note4) Heat rating current ( | 0) is the actual value of the current at which 
the temperature rise of coil becomes 40K when DC current flows. 
Actually, to decide the heat rating, the temperature rise within the set shall be considered. 
Concerning the heat rating current (| 0) when (AT) is cecreased more, please contact us. 
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Panasonic 


Power Choke Coil 


@ 1o,L::Definition 
DC Bias Characteristic 


Filters 


: (Initial Inductance) 
Inductance when 1 dc is to OA (initial inductance) 


: (Inductance at flat point) 
point where inductance curve becomes flat when 1 dc is increased 


Ide (A) —o 
@ Dimensions in mm (not to scale) 
12.5+0.3 
St 
Oo 
+ 
wo 
Q 
Date code 
MARKING 


x< 
o 
e 
tie 
x ( ): Reference value 
0.6 min. __. 2.1 min. 0.05 min.: Clearance between 


the Terminal face 
and the core face 


0.3 min.:Clearance between 
the Terminal face 
and the mold resin 
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Panasonic Filters 


Power Choke Coil Japan 
Series PCC-N4 

Thin,compact and high power 

Industrial Property: Utility models 3 (pending) 

@ Features 

@ High power type(Saturation current : 15A is possible) 


@ Thin type (5.0mm height)/SMD mount. 
@ Low leakage flux (El type /Center gap core) 


lM Recommended Applications 

@ DC/DC converter for driving PC at high speed 

@ Thin type on-board power supply module for 
exchanger(10~40W) 


@ Explanation of Part Numbers 


1 2 3 4 5 6 7 8 ce) 10 11 12 
le] [r] fe] fF} LI LI LL LU 
Product code Classification Size Core Ability Inductance Series Packaging Suffix 


@ Performance Characteristics 


Heat Rating 
Current 
AT=40K(°C) 


Inductance Saturation Current 


DC Resistance 


At flat point At 25°C At 100°C 


Part Numbers Series 
at 25°C 


Reference Only 


LO (uH) L1 (uH) | sat (A min.) | sat (A min.) DCR (mQ max.) 


ETQP4F2R5VL_IL] VH 3.9+30% 2.5+30% 


ETQP4F3R8VL_JL} 5.5+25% 3.8425% 


ETQP4F1R2HCIC1 2.3+30% 1.2+30% 14.3 NW? 
Redden Relic 
| ETQP4F2ROHC IC 3.5+30% 2.0+30% 10.7 8.7 11.1 


ETQP4F3R2H 4.8+25% 3.2+25% 8.6 7.4 9.3 6.67 
| ETQP4F4R6HL JC] Hl 4.6+25% 73 6.0 8.0 8.80 
| ETQP4F6R4H 8.3425% 6.4+25% 6.2 5.2 6.8 11,7 
ETQP4F8R2HL_ JC] 10.4+25% 8.2+25% 5.6 4.7 6.1 14.8 
ETQP4F102H[_] 12.5+25% 10.2+25% 4.7 4.0 5.5 18.1 
ETQP4F1ROSLJC1] 1.9+30% 1.0+30% i 19.4 15.4 12.6 3.07 
ETQP4F1R6S SP 2.8+30% 1.64+30% 14.9 11.4 4.45 


ETQP4F2R5S 3.6430% 2.5+30% 11.3 


al 


© 
w 
Ko) 
wo 
fon) 
a 
Ni 
1 


(Note1)Measured frequency of inductance is 100kHz 
(Note2)Concerning the definition of Lo &Li, please refer to "next page" 
(Note3)Saturation current (| sat) is the current value at which inductance (L:) decreases 
to 80% of initial value. 
(Note4)Heat rating current ( | o)is the actual value of the current at which 
the temperature rise of coil becomes 40K when DC current flows. 
Actually,to decide the heat rating,the temperature rise within the set shall be considered. 
Concerning the heat rating current ( | 0) when (AT) is decreased more,please contact us. 
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Panasonic 


Power Choke Coil 


@ 1o,L1:Definition 
DC Bias Characteristic 


Filters 


ee eae ee ets 


baie Me St 


: (Initia! Inductance) 
Inductance when 1 dc is to OA (initial inductance) 


: (Inductance at flat point) 
point where inductance curve becomes flat when 1 dc is increased 


Ide (A) re 
@ Dimensions in mm (not to scale) 
| 12.5+0.3 
| 
4 
< 
roo) 
+| 
w 
N 
Date coMde 
| MARKING 
x< 
oO 
E 
o 
ca ( ) : Reference value 
O0.6min. | |. ak _ 2.1 min. ___,1; 0.05 min.: Clearance between 
the Terminal face 
and the core face 
SE 
N 
ro) 
+I | 
N 
foo) 
’ 
1.2+0.2 —_ 0.3 min.: Clearance between 
the Terminal face 
1.22+0.2 and the mold resin 
| J 
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Power Choke Coil 
Series PCC-N6 


Panasonic 


Thin,compact and high power 


Industrial Property: Utility models 3 (pending) 


Japan 


@ Features a - 
@ High power type(Saturation current : 20A is possible) . Ws 
@ Thin type (5.7mm height)/SMD mount. AAA \ : a 


@ Low leakage flux (El type /Center gap core) 


HM Recommended Applications 
@ DC/DC converter for driving PC at high speed 


@ Thin type on-board power supply module for 


exchanger(10~40W) 


@ Explanation of Part Numbers 


1 2 3 4 a) 6 7 8 9 10 14 12 
el} (t) [a] fF} LJ LJ} LJ LI UI J 
Product code Series Packaging Suffix 


Classification Size Core Ability 


@ Performance Characteristics 


Inductance Saturation Current | Heat Rating DC Resistance 
— Current 
Part Numbers Sorise Ps a At 25°C At 100°C |, (A) At 20°C 
Reference Only 
L1 (WH) | sat (A) min. | sat (A) min. DCR (m2) max. | 
ETQP6F1R2HL I} 2.3+30% 1.2+30% 14.3 es 14.2 2.24 
ETQP6F2ROHL_IC_] 3.5+30% 2.0+30% 10.7 8.7 12.5 3.30 
ETQP6F3R2H[_IL_] 4.8+25% 3.2+25% 10.8 | 4.92 
ETQP6F4R6HL_IL_] 6.6+25% 4.6+25% 9.3 | 6.48 
ETQP6F6R4H L_IL_] 8.3+25% 6.44+25% 7.9 8.64 
ETQP6F8R2HL_] 10.4+25% 8.2+25% 5.6 4.7 72 10.9 
ETQP6F102H L_] 12.5+25% 10.2+25% 4.7 4.0 6.5 13.3 
ETQP6F1ROSL } 1.9+30% 1.0+30% 14.2 2.24 
ETQP6F1R6S [__] 2.8+30% 1.6+30% 12.5 3.30 
ETQP6F2R5SL_J_] 3.6+30% 2.5+30% 10.8 aa 4.92 
ETQP6FOR8LL_I_] 1.8+30% 0.8+30% 14.2 2.24 
ETQP6F1R3LLI_] 2.5+30% 1.3+30% 12:5 3.30 
4.1430% 2.9+30% 9.3 6.48 


(Note1)Measured frequency of inductance is 100kKHz 
(Note2)Concerning the definition of Lo &L; ,please refer to "next page" 
(Note3)Saturation current (| sat) is the current value that inductance (L1) decreases 


Inductance 


Filters 
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to 80% of initial value. 
(Note4)Heat rating current ( |, )is the actual value of the current at which 
the temperature rise of coil becomes 40K when DC current flows. 
Actually,to decide the heat rating,the temperature rise within the set shall be considered. 
Concerning the heat rating current (lo) when (AT) is decreased more,please contact us. 


A A PL I ED OP DE SE OEE ee | SE 2 ES ELE SY SRS Se 
Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Power Choke Coil 


Wi 1o,L::Definition 
DC Bias Characteristic 


: (Initia! Inductance) 


Inductance when Idc is equal to oA (initial inductance) 


: (Inductance at flat point) 


point where inductance curve becomes flat when 1 dc is increased 


@ Dimensions in mm (not to scale) 


12.5+0.3 


112.522 0.4 


Ide (A) 


MARKING _ 


| 
(10.0) 


8.2+0.2 


@ Polarity 


( ): Reference value 


0.05 min.: Clearance between 


the Terminal face 
and the core face 


_| 0.3 min.:Clearance between 


1.540.2 


the Terminal face 
and the mold resin 


Filters 
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Panasonic Dielectric Band-pass Filters & Antenna Duplexers 


@ Quick Reference Guide to Dielectric Band-pass Filters & Antenna Duplexers 


Produt/Series/Type Dimensions in mm Recommended Applications 
EZFVOOOOM3CIT , 


Series V 
(SMD) 
EZFVODUILIM1(T 


Dielectric Series K | eyeK OOO OMoOoOo 
(SMD) 
Band-pass 


3.2x 2.5x 1.8 | Digital cordless telephones (PHS, DECT) 


Portable cellular telephones 
(PDC 800 MHz, PDC 1.5 GHz, PCN, PCS) 


Digital cordless telephones (PHS, DECT) 


4.5x 3.2x 2.0 


Digital cordless telephones (PHS, DECT) 


10.0x 8.0x 3.7 | Micro cell, Pico cell Base station 


Filters 
EZFELILUILIATLUILIU 13.0x 7.0x12.0 
Cellular mobile telephones (AMPS, E-TACS) 
EZFELILDILIBTLILIL 20.0x 7.0x12.0 
Cordless telephones (CT-1) 
Satellite communication equipment 
EZFELJLILIDTUILILI 27.0x 7.0x12.0 
* CATV etc. 
EZFELJLUILIETIUOU | 34.0x 6.5x12.0 
800 to 900 MHz band cordless telephones 
EZFYLDILOINOOOo 13.5x11.8x 4.0 (CT, CTA*) 
EZFYQULLOUIUU 12.0x15.0x 3.6 
Series Y | EZFCLJULILOILILIU 10.0x14.0x 3.6 
Series C 
(SMD) Portable cellular telephones (AMPS, E-TACS 
EZFYLIUOMOUOU 30.0x14.0x 4.0) TT, N-TACS, GSM, PDC 800 MHz, PCN, PCS) 
EZFCLUURUUUe 23.0x14.0x 4.0 
Antenna 
Duplexers 


20.0x14.0x 4.0 


EZFALIJLILIDLILILIB 


14.0x11.0x 2.7] Bortable digital cellular telephones 
(PDC 800 MHz, PDC 1.5GHz, E - GSM, PCS, 
PCN) 


14.0x11.0x 2.7 
Series A 
(SMD) 


17.0x27.0x 4.0 


PHS 
Base station for PHS 


61.0x42.0x 4.5 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Dielectric Band-pass Filters (Series V) 


Multilayer Planar Filters 
(SMD) 


Series: V 


type AM3\[_| (2 Poles) 
BM3j\_ | (3 Poles) 


Multilayer 1.9GHz BPFs for digital cordless 
telephones 


Multilayer Planar Filters, Series V are compact surface 
mounting devices and designed for such applications 
as personal handy phones (PHS) and European digital 
cordless telephones (DECT), featuring low insertion loss 
and large attenuation. 


@ Features 

@ Multilayer tyoe band-pass filters with low tempera- 
ture co-fired ceramic dielectrics 

@ High selectivity with “Resonant type coupling circuit” 
applied 

@ Ultra-miniature sized multilayer tyoe SMD 
(3.2 * 25x 1.6:mm) 

@ Low insertion loss: 1.5 to 2.5 dB (EZFVKO7 Type) 


M@ Recommended Applications 
@ Digital cordless telephones (PHS, DECT) 


@ Explanation of Part Numbers 


tT 2 8 4 868  @ Ff @® @ 4] 471 12 
e} (z] FF} IM} LI} LI LU MB) I 


Product Code Series Center Frequency Type Design No. Suffix 


Pole of Number 


@ Ratings 
Item Ratings 
Operating Temperature Range —25 to +85 °C 
Storage Temperature Range —40 to +85 °C 
Rated Input Power 1W 
Input/Output Impedance 50 Q 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


Dielectric Band-pass Filters (Series V) 


@ Characteristics 
| tion L 
VSWR Attenuation 


System Part No. Poles |Passband Width 
5 to 35°C |-25 to 85 °C 


40 dB (fo—4 
EZFVKO7AM3(_T 1907413 MHz | 1.2 d8 max. | 1.5 dB max. |2.0 max. HM ieee VANE 
10 dB min. (fo-234 MHz 
30 dB min. (fo- 
EZFVKO7AM4( IT 1907+13 MHz |2.0 dB max. | 2.3 dB max. |2.0 max. dill tiie lies 
30 dB min. (fo-234 MHz 
EZFVG63AM3C IT 1663+13 MHz | 2.0 dB max. | 2.3 dB max. 22 dB min. (fo+234 MHz) 
DECT _| EZFVJ90AM3(-]T 1890+10 MHz | 2.0 dB max. | 2.3 dB max. 25 dB min. (fo-230 MHz) 


@ Construction 


Dimensions in mm (not to scale) 
Dielectric sheets 


| Shield layer 


@ IN/OUT 
@ GND 
@® IN/OUT 
@ GND 


eP Coupling capacitor 


P= =F Strip line layer 


j Shield layer 


@ Equivalent Circuit 


1 1 


(Third angle projection) 


Electro-Magnetic 


Coupling \ 


Planar 
Resonator 


Planar 
Resonator 


@ Typical Characteristics 


Attenuation/Insertion Loss vs. Frequency 
EZFVKO7AM41T EZFVG63AM31T 


Attenuation (dB) 
Attenuation (dB) 
Ww 
oO 
Wg 


Insertion Loss (dB) 
Insertion Loss (dB) 


Oo wo + O 


1407.0 1907.0 2407.0 1363.0 1663.0 1963.0 
(fo) (fo) 
Frequency (MHz) Frequency (MHz) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Dielectric Band-pass Filters (Series V) 


Multilayer Planar Filters 
(SMD) 


Series: V 


Type: AM1[_] (2 Poles) 
BM1\_| (3 Poles) 


Multilayer Planar Filters, Series V (SMD) are compact 
type surface mounting devices and are designed for 
such applications as portable cellular telephones 

(PDC 800 MHz, PDC 1.5 GHz, PCN, PCS), digital 
cordless telephones (PHS, DECT), featuring low 
insertion loss, high selectivity at 800 to 3000 MHz. 


@ Features 

@ Multilayer type band-pass filters with low temperature 
co-fired ceramic dielectrics 

@ High selectivity with “Resonant type coupling circuit” 
applied 

@ Ultra-miniature sized multilayer type SMD 
(4.5 x 3.2 x 2.0 mm) 

@ Low insertion loss: 2.0 to 2.5 dB (EZFVJ90 Type) 


Mi Recommended Applications 
@ Portable handy telephones 


(PDC 800 MHz, PDC 1.5 GHz, PCN, PCS) 
Digital cordless telephones (PHS, DECT) 


@ Explanation of Part Numbers 


tT 2 8 4 5 6 7 8 = 9 10 11 12 
Elz} El MU UU AM GU 


Product Code Series Center Frequency Type Design No. Suffix 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
5380 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Dielectric Band-pass Filters (Series V) 


@ Ratings 
Item Ratings 
Operating Temperature Range —25 to +85 °C 
Storage Temperature Range —40 to +85 °C 
Rated Input Power 1W 
Input/Output Impedance 50 Q 


@ Characteristics 


Insertion Loss , 
System PassbandWiath 5 10 35°C 1-25 to 85°C VSWR Attenuation 
PDC 800 EZFV847AL1 (_|T 847.5+37.5 MHz | 1.2 dB max. | 1.5 dB max. 30 dB min. (fo-250 MHz) 
PDC 1.5 EZFVG19AM1(_|T 1619+12 MHz | 2.5 dB max. | 2.8 dB max. 18 dB min.(1477~1501 MHz) 


40 dB min 
EZFVKO7AM1(_|T 2 1907+13 MHz | 1.0 dB max. | 1.3 dB max. | 2.0 max. 
10 dB min 
PHS 
30 dB min 
EZFVKO7AM2(_|T ps 1907+13 MHz | 2.0 dB max. | 2.3 dB max. | 2.0 max. 
30 dB min 


. ( 
_ (fo-234 MHz 
. ( 
. ( 


fo-468 MHz 


) 
) 
fo-468 MHz) 
fo-234 MHz) 


EZFVJ90AM1[_JT 1890+10 MHz | 1.0 dB max. | 1.3 dB max. 15 dB min.(1660~ 1680 MHz) 

BEGT 35 dB min.(1660~ 1680 MHz) 
| , ~ 

EZFVJ90AM2[_|T 2 1890+10 MHz | 1.7 dB max. | 2.0 dB max. | 2.0 max. : 

10 dB min.(1770~ 1790 MHz) 


EZFVJ42AM1 [JT 1842.5437.5 MHz 
1747 537.5 MH2| 23 dB min 
_ EZFVH47BM1L IT 17A7.5237 5MHZ| 5 5 aa (4.045 max (99 max | 
EZFVJ42BM1L IT 1842.5+37.5 MHz 30 dB min 


7 0B mi 
1 cae) SNe 3.0 dB max. | 3.5 dB max. | 2.2 max. _— 
1842.5+37.5 MHz 30 dB min 
HOU 200 MZ | 1.5 emex. | Tacs max, | 80 max| B5-aB min 
1880+30 MHz 
23 dB min 
s Tepe Ne 2.5 dB max. | 3.0 dB max. | 2.2 max. os 
1880+30 MHz 30 dB min 
7 0B mi 
pee ae 3.0 dB max. | 3.5 dB max. | 2.2 max. se 
3 1880+30 MHz 30 dB min 


EZFVH47BM2{_|T 
EZFVJ42BM2[_|T 
EZFVK60AM1[_|T 
EZFVJ80AM1[_|T 
EZFVK60BM1[_|T 
EZFVJ80BM1[_|T 
EZFVK60BM2{_|T 
EZFVJ80BM2(_|T 


PCS 


@ Dimensions in mm (not to scale) 


4. 


a 


| CUO 
fC 
@ IN/OUT 
L J @ GND 
EEE 6) IN/OUT 
@ GND 


w 


. ( 
. ( 
. ( 
. ( 


fo+240 MHZ) 
fo+480 MHZ) 
fot 120 MHz) 
fot480 MHZ) 


_ (fo-480 MHz) 


. ( 
. ( 
- ( 
. ( 


fo+240 MHz) 
fo+480 MHz) 
fo+ 120 MHz) 
fo+480 MHz) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Dielectric Band-pass Filters (Series V) 


@ Typical Characteristics 


Attenuation/Insertion Loss vs. Frequency 


EZFV847AM11T EZFVGI9AM11T 
co io) co ik) 
50) = ze} a 
= ye < y 
g 0 3 2 o 4 
S c = C 
Cc | 2 = 1 ne) 
2 D 2 5 
<x 2¢é < ae 
3 3 
oak el 
347.5 847.5 1347.5 1369.0 1619.0 1869.0 
(fo) (fo) 
Frequency (MHz) Frequency (MHz) 
EZFVKO7AM11T EZFVKO7AM12T 
ea) i) co i) 
3S oe bos Oo 
c B c 8 
§ 5 S g 
E ; E i: 
< g < 2 
1407.0 1907.0 2407.0 1407.0 1907.0 2407.0 
(fo) (fo) 
Frequency (MHz) Frequency (MHz) 
EZFVK60BM11T EZFVH47BM21T 
a esti 
oO 5 ra) 5 
ue) — ue) = 
= B eo o 
S a 5 S ie 
g : 8 5 
c { £ Fa 2 
g D S o 
<x 2 E <x e 
3 
| es! ee 
1460.0 1960.0 2460.0 1447.5 1747.5 1997.5 


(fo) (fo) 
Frequency (MHz) Frequency (MHz) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Dielectric Band-pass Filters (Series K) 


Dielectric Band-pass Filters 
(SMD) 


Series: K 


Type: AM (2 Poles) 
BM (3 Poles) 
DM (4 Poles) 
EM (5 Poles) 
FM (6 Poles) 


Dielectric Band-pass Filters, Series K are compact 
surface mounting devices and are designed for such 
applications as digital cellular base stations (GMS, 
DCS, PCS), featuring low insertion loss and large at- 
tenuation. 


@ Features 

@ Compact and thin tyoe SMD 

@ Low insertion loss 

@ Large attenuation 

@ Designed for reflow 

@ Embossed taping types 

@ Available frequency range: 800 to 3000 MHz 


MH Recommended Applications 
@ GSM/EGSM Base station 

@ DCS Base station 

@ PCS Base station 

@ WLL Base station 

@ etc. 


@ Explanation of Part Numbers 


=) Fl i 


[Pole of Number] 2 | 3 | 4 | 5 | 6 | 


Freq Code 


JOOMmMOOO 


Product Code Series Center Frequency Type Design No. 


Aoo | Boo | Coo | Doo | E00 | FOO | Goo | Hoo | Joo | KOO | Loo | MOO | 
tooo | 1100 | 1200 | 1300 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


583 


Panasonic Dielectric Band-pass Filters (Series K) 


@ Ratings 
Item Ratings 
Operating Temperature Range —25 to +85 °C 
Storage Temperature Range —40 to +85 °C 
Rated Input Power 1W 
Input/Output Impedance 50 Q 


@ Characteristics 


Center Passband Insertion Attenuation 
System Part No. Frequency Width 
(MHz) (MHz) (dB)(MHz) 


955 (025 ~ 960) 

a 40 (680 ~ 915) 
20_(1805 ~ 1880) 

ae + (fo +37.5) 

+ (1930 ~ 1990) 

(fo +30) 


EZFKJ42FM( II] 1842.5 20 
EZFKJGOFMIEL | 16800 20 
ae EZFKK60FM_1_]_) 1960.0 20 


Typical Characteristics 


EZFKJ42FMLJ_ JL J EZFKJ80FM[_][_J[_ | 

= . 
3 a 3 Ef 
S 5 § < 
~ Cc = aa 
: § 8 s 
B Ss 
< £ < £ 

1700 1850 2000 1700 1850 2000 
Frequency(MHz) Frequency(MHz) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Dielectric Band-pass Filters (Series K) 


HM Dimensions in mm (not to scale) 


EZFKLJLILJIAMLJLJLJ EZFKLJLJLIBMLILIL 


Part No. 


15 KA 1.5 2 


EZFKLJLJLIDMLIL II 


EZFKLIJLILIFMLILWIL 


(™) ezFKOOoRMOoo 


Lot No. 


EE a SR RES nea a a a ee Fe RS SS a ee a LE 2 ot oe NER ALS TARE SEA SA ESO oS DB Be Re has SE eS EA OR EE ES ENA Tt NII SIE PL EIE EES PT EDIE TEE | 
Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Dielectric Band-pass Filters (Series K) 


@ Dimensions in mm (not to scale) 


EZFKA68AM50T EZFKJ80BM11T 
T T — = 
| 
+—— — + + - 
ao - 
oO aS a 
o 2 AS 
5 = iS 
8 § S 
Cc 7 = = 
o © L 
b 7) o 
<x £ <x 
900 3 1075 1250 1380 3 1880 2380 
Frequency (MHz) Frequency (MHz) 
EZFKJ80DM[_]{_|T 
a) 
a A?) 
fea) & 
& B 
S 5 
ow = 
: 
g 8 
z ‘= 


1380 3 1880 2380 


Frequency (MHz) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Insertion Loss (dB) 


Panasonic Dielectric Band-pass Filters (Series E) 


DielectricBand-passFilters 
(Pin Type) 

(For Mobile Cellular Telephones and 
Cordless Telephones) 


Series: E 

type:AT (2 Poles) 
BT (3 Poles) 
DT (4 Poles) 
ET (5 Poles) 


Dielectric Band-pass Filters, Series E are metallic 
encased type filters with pin type terminals, and are 
designed for such applications as cellular mobile 
telephones (AMPS, ETACS), cordless telephones 
(CT-1) and satellite communication equipment, 
featuring low insertion loss, high selectivity and 
excellent temperature characteristics. 


@ Features 

@ Low insertion loss: 2.5 to 4.0 dB max. 

@ High selectivity 
(Ex.: EZFE888ET, Attenuation; 25 dB min.) 

@ Excellent temperature characteristics 

@ Handling capability of input power: 1 W 

@ Easy vertical insertion on a PC board with the pin 
type terminal configuration 

@ Available frequency range: 800 to 2000 MHz 


HM Recommended Applications 

@ Cellular mobile telephones (AMPS, ETACS) 
@ Cordless telephones (CT-1) 

@ Satellite communication equipment 

@ CATV etc. 


@ Explanation of Part Numbers 


1 2 3 4 5 6 7 8 9 10 11 12 
PZ FEU OUOUUD UO 
Product Code Series Center Frequency Type Design No. Suffix 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


@ Ratings 


Item 

Operating Temperature Range 
Storage Temperature Range 
Rated Input Power 
Input/Output Impedance 


@ Characteristics 


System Part No. 


US Cellular Mobile | EZFE881ATL IL] | 


Telephone AMPS 
EZFE881 | EZFE881BTL_|C_]| 


UK Cellular Mobile 
Telephone ETACS 
/EZFE888ET|_1._]| 


| EZFE9S59BTL_I | 


European Cordless 
Telephone CT-1 


@ Typical Characteristics 
Attenuation/Insertion Loss vs. Frequency 


3 Poles Type, EZFE881BT11 


Attenuation (dB) 


881.5 


981.5 
Frequency (MHz) 


EZFE836AT(_ I] Serer, eee 
EZFE836BTL_1IL erent fats 


Dielectric Band-pass Filters (Series E) 


Ratings 
—25 to +85 °C 
-40 to +85 °C 

1W 
50 Q 


Insertion Loss (dB) 


Poles|Passband Width! Insertion Loss | VSWR 


836.5+12.5 MHz 

2.0dB max. 
881. }881.5+12.5 MHZ | 5 MHz 
836.5+12.5 MHz 

2.5dB max. 


881.5+12.5 MHz 
888. }888.5+16.5 MHz | 5 MHz 


2.5d0B max. 
933.5+16.5 MHz 
888.54+16.5 MHz 
933.5+16.5 MHz 
'888.5+16.5 MHz. 5+16.5 MHz 
4.0dB max. 
933.54+16.5 See 
914.5+ 0.5 MHz 
959.5+ 0.5 MHz 


914. 1914.5 0.5 MHz 0.5 MHz 


4.5dB max. 
959.5+ 0.5 ee 


Attenuation (dB) 


Attenuation 


5 dB min. 
6 dB min. 
‘112. dB min. 
12 dB min. 
4 dB min. 


(869to894 MHz) 

(824to849 MHz) 

(869to894 MHz) 

(824to849 MHz) 

(917to950 MHz) 

5 dB min. (872to905 MHz) 

12 dB min. (917to950 MHz) 
3.3dB max. | 2.0 max. 

12 dB min. (872to905 MHz) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 


25 dB min. (917to950 MHz 
25 dB min. (872to905 MHz 
24 dB min. (959to960 MHz 
24 dB min. (914to915 MHz 
40 dB min. (959to960 MHz 
40 dB min. (914to915 MHz 


2.50B max. 
2.0 max. 


4 Poles Type, EZFE902DT11 


Insertion Loss (dB) 


902.5 


Frequency (MHz) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Dielectric Band-pass Filters (Series E) 


Panasonic 


@ Dimensions in mm (not to scale) 
2 Pole Type (EZFELJ_ILJATLIL)) 3 Pole Type (EZFELJ_JLIBTL JL) 
20.0 max. 


13.0 max. 


12.0 max. 


5 Pole Type (EZFELILILIETLIL) 


34.0 max. 6.5 


4 Pole Type (EZFELJLILIDTLIL) 
27.0 max. 


12.0 max. 


12.0 max. 


(Third angle projection) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 589 
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High Frequency Units/Modules/Devices/Components 


Panasonic 


for Mobile Communications 


High Frequency Units/Modules/Devices/Components 


for Mobile Communications 


Panasonic offers Application-Specific and Custom 
High Frequency Units/Modules/Devices/Components 
for use in Mobile Communicatiions products. They 
span the frequency range from approximately 
50MHz to 5 Ghz and include custom Wireless 
Communication RF Units; application-specific Phase 
Locked Loop Frequency Synthesizers and Voltage 
Controlled Oscillator Modules; application-specific 
Hybrid RF Devices; as well as RF Filters/Resonators 
in Ceramic Dielectric & Surface Acoustical Wave 
(SAW) technologies and various standard/ 
application-specific Chip Passive Components. 


Factories are ISO 9001/ISO 14001 certified. 


Applications 

Cellular/Personal Communications Services (PCS) 
Handsets; Base Stations; Pagers; Cordless 
Telephones; Wireless Local Loop (WLL) products; 
Global Position Satellite (GPS) Transceivers. 


Wireless Communication RF Units 

Complete custom RF units containing all the requisite 

function blocks/circuitry for Communications 

Products. 

Applications: Cordless/Cellular/PCS Handsets & 
Base Stations; Wireless LANs; Data 
Transmission Equipment 


Phase Locked Loop Frequency Synthesizer and 

Voltage Controlled Oscillator Modules 

Application-specific Phase Locked Loop Synthesiz- 

ers and Voltage Controlled Oscillators are available. 

Applications: Cellular (AMPS, CDMA, TDMA, GSM) 
PCS (CDMA, TDMA, PCS 1900) 


Hybrid RF Devices 

Includes Ceramic Antenna Elements; Antenna 
Duplexers; Directional Couplers (with and without 
filters); Baluns/Matching Networks; Power Dividers/ 
Containers; as well as Hybrid IC (integrated circuit) 
“Front End Modules” such as Low-Noise Amplifiers 
(LNA), Power Amplifiers (PA), Mixers (double- 
balanced), Modulators/Demodulators, etc. 


Applications: Cellular (AMPS, CDMA, TDMA, GSM) 
PCS (CDMA, TDMA, PCS 1900) 
Cordless Phones (CT-1, CT-2, DECT, 
US 900) 
Others (PHS, Pager, GPS, Wireless 
LAN, WLL) 


Ordering Requirements 
Quantities (annual): 120K pcs minimum for PLLs and 
VCOs; 25K pcs minimum for Hybrid RF Devices. 


Lead time: 12 weeks plus shipping from first 
Purchase Order, or without forecast. 


Contacts 
Contact you local Panasonic Electronic Components 
Sales Representative for additional information. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


High Frequency Units/Modules/Devices/Components 


Panasonic for Mobile Communications 


Contents 
WIRELESS COMMUNICATION RF UNITS 
Description Applications Series Type P/N Page 


Examples of previous, tyipical designs: 
Quick Reference Guide 


RF Module for Digital Cellular Type RFM ENW%xxxx 
(RFMO3-TX transmit section) 


619-620 
RF Module for PHS 621-620 
Dual Synthesizer for PHS Base Station 623-624 
RF Module for PCS Base Station 625-626 
RF Unit for Specified Low Power Radio 627-628 
629-630 
RF Unit for Weak Radio Wave 631-632 
633-634 
Explanation of Part Number System ee ee 
PHASE LOCK LOOP FREQUENCY SYNTHESIZER & VOLTAGE CONTROLLED OSCILLATOR MODULES 
Description Applications Series Type P/N Page 
Phase-Lock Loop (PLL) Modules (on ceramic substrate carriers) pf Pe | 
Quick Reference Guide 
Digital/Analog Cellular 615 
Digital/Analog Dual PLL 616 
Digital/Analog Compact 617 
PDC, PHS 618 
Voltage Controlled Oscillator (VCO) Modules (on ceramic substrate carriers) 
Quick Reference Guide 
Digital/Analog Cellular oe 
Digital/Analog Compact aie 
Digital/Analog Standard x 
Digital/Analog Dual Band 612 
Base Stations 613 
PCS, Wireless LANs Series VA7 SMD ENFVA7xxxxx 614 
Explanation of Part Number System 608 
Taping Specifications 635-636 
Reel Dimensions/Packing Style 637 
Reflow Soldering Conditions 637 
638-639 


Ordering Instructions 


HYBRID RF DEVICES 
Fields / Features / Technology / Example / Quality Assurance 


*See Internet or individual factory catalogs for detailed specifications 


2 SSR aR aL A AREY SE REIT ERE BEET PT AEP I YA RE EL ENE LET ESD LES LE DOSE LE LES BEDS BEETLE OEE LED IES NEL AS GEE LLL SAL EIA TES 
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High Frequency Units/Modules/Devices/Components 


Panasonic for Mobile Communications 


Contents 


ANTENNA DUPLEXERS 


Description Applications Series Type P/N Page 
Quick Reference Guide DI Se 
Cordless Telephone 
Cordless Telephone sl 
Cellular Handsets 
Cellular Handsets aes 
Cellular Handsets 
Cellular Handsets 
Cellular Handsets en 
Cellular Handsets 
PHS Base Station Series A 603-605 
Application Notes es ee ee 
Packaging Information Po 07 
DIRECTIONAL COUPLERS (with and without filter) 
Description Applications Series P/N Page 
Quick Reference Guide es es Gy 
with filter: Digital/Analog Cellular — 
Digital/Analog Cellular 
without filter: Digital/Analog Cellular 
Digital/Analog Cellular one 
BALUNS 
Digital/Analog Cellular me 
Digital/Analog Cellular 
POWER DIVIDERS Te 
Digital/Analog Cellular SMD 662 
L-C Filters 
Ceramic Dielectric Bandpass Filters 
Quick Reference Guide 
Multi-layer Planar___2-3 poles 578-582 
Dielectric Bandpass_2-6 poles 583-586 


Dielectric Bandpass 2-5 poles EZFEXxxAT xxx 
EXFEOXBTIOX | 97.599 
EZFEXxxDTXxx 
EZFEXXxETXxx 


Surface Acoustical Wave (SAW) Filters a ae 


Quick Reference Guide P8507 
for Cellular Telephone (RF-Stage) Po EFCHxXXMMxxx | 508-510 
for Cellular Telephone (IF-Stage) PC EFCHxxxMxQxx [511-513 
for Cordless Telephone PERCH xxxMCTSx 
for Paging System PEF CH xxxXMWNxx [514-517 
Surface Acoustical Wave (SAW) Resonators a eae 
for Local Oscillators (Frequency Range of 200to500MHz) | = == ~———sY Ss EFOHxxxMxxxx | 518-523 
Quick Reference Guide Po 507 
Handling Information po EHFFDxxxx 824 


*See Internet or individual factory catalogs for detailed specifications. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Antenna Duplexers (SMD) 


(For Cordless Telephones) 
Series: ¥ 


type:NA (TX: 2 Poles, RX: 2 Poles) 
NB (TX: 2 Poles, RX: 2 Poles) 


Antenna Duplexers, Series Y (SMD) consisting of two 
different dielectric filter units for a transmitter and a 
receiver, are designed for applications to 800 to 
900 MHz band cordless telephones (CT-1 and CT-17T) 


@ Features (as an example of EZFY886N931A) 
@ Miniature and lightweight (0.6 ml) 

@ Low insertion loss (TX and RX: 1.8 dB Typical) 
@ Large attenuation (TX and RX: 25 dB Typical) 


HM Recommended Applications 


@ 800 to 900 MHz band cordless telephones 
(CT-1 and CT-1*) 


@ Explanation of Part Numbers 


Antenna Duplexers (Series Y) 


ARAMOOOMOOOL 


Product Code Series Low-Channel Type 
Center Frequency 


High-Channel 
Center Frequency 


Design No. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Antenna Duplexers (Series Y) 


@ Ratings 
Item Ratings 
Operating Temperature Range -—25 to +85 °C 
Storage Temperature Range —40 to +85 °C 
Rated Input Power TX: 1W RX: 1W 
Input/Output Impedance 50 Q 


@ Characteristics 


Insertion Attenuation 
System anes 
(MHz) (dB) 


25 min. 
(at 959.5 MHz) 


25 min. 
(at 914.5 MHz) 


EZFY914N959A 
EZFY914N959B 


oii | : 


Low 2 886.0 +1.0 2.2 max. | 0.5 max. | 2.0 max. ao TiN. 
CT-1" EZFY886N931A (at 931.0 MHz) 
EZFY886N931B 25 min. 


(at 886.0 MHz) 


* | : 


@ Dimensions in mm (not to scale) 


13.5 
Sel 


(Third angle projection) 


@ Typical Characteristics 


Frequency Characteristics 


EZFY886N931A (Low) EZFY886N931A (High) 
_ EZFY886N931 B (Low) EZFY886N931B (High) 
ae * sas = = 
fea) co a co 
cS 10 eS x = 
& 20 2 s 3 
i.) — ra) — 
- © § : » § 
= 40 1 5 be 1 5 
50 }— 2 2 2 = 
60 3 3 
858.5 908.5 958.5 908.5 958.5 
Frequency (MHz) Frequency (MHz) 
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594 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Antenna Duplexers (Series Y/C) 


Antenna Duplexers (SMD) 
Series: Y, G 


type: M (TX: 4 Poles, RX: 5 Poles) 

(TX: 3 Poles, RX: 4 Poles) 
(TX: 3 Poles, RX: 3 Poles) 
( ) 


RA 
C 
L (TX: 1 Pole, RX: 2 Poles 


Surface Mounting Antenna Duplexers, “Series Y” and 
“Series C” consisting of two different dielectric filter 
units for a transmitter and a receiver, are designed for 
applications in portable cellular telephones. 


@ Features (as an example of EZFC836R881G) 

@ Miniture type SMD (1.2 ml: 23 x 14x 4mm max.) 

@ Wide product range for analog/digital portable cellular 
telephones 

@ Designed for reflow soldering 


MH Recommended Applications 


@ Portable Cellular telephones (AMPS, E-ETACS, 
GSM, NTT, N- TACS, PDC 800 MHz, PCN, PCS) 


@ Explanation of Part Numbers 


1 2 3 4 5 6 7 8 9 10 11 12 
El iz) Fi le} LI LJ LI Lg UU od 
Product Code Series Low-Channel Type High-Channel Design No. 
Center Frequency Center Frequency 
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Panasonic Antenna Duplexers (Series Y/C) 


@ Ratings 
Item Ratings 
Operating Temperature Range —30 to +80 °C 
Storage Temperature Range —40 to +85 °C 
Rated Input Power TX:3W RX: 1W 
Input/Output Impedance 50 Q 


@ Characteristics 


Center | Frequency | Insertion 
System | Part Number | Channel| Poles | Frequency | Bandwidth} Loss a VSWR ee Dim. 
(MHz) (MHz) (dB) 
36 min. 
836.5 #125 
AMPS (869t0894 MHz) 
EZFC836R881 Ea 
(USA) 48 min. 
881.5 +12.5 
(869to894 MHz) 
37 min. 
TX 888.5 +16.5 
E-TACS (917to50 MHz) 
EZFY888M933Y 
(UK) 48 min. 
RX 933.5 +16.5 
(872to905 MHz) 
30 min. 
TX 902.5 +12.5 
GSM (935to960 MHz) 
— oo ac 


(Europe) 25 min. 
947.5 +12.5 
(890to9 15 MHz) 


41 min. 
EZFC877R932B s 2) 
(Japan) 55 min. 
877.5 
(925to940 MHz) 
40 min. 
Deneal EZFC856R911A ae 2) 
re RX 856.6 £13.5 i 
(8980925 MHz) 
20 min. 
on si po feta fo| ere 
EZFY820L950B a 2) 
30 min. 
RX 820.0 +10.0 
PDC-800 (940to960 MHz) 
Japan 
™ on 2480 pete et 
EZFC818L948A sro Z) 
RX 818.0 on 
(940t0956 MHz) 
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Panasonic Antenna Duplexers (Series Y/C) 


@ Typical Characteristics 


TX, RX Frequency Characteristics 


EZFC836R881G EZFY888R933Y 
— i | ] T 
| TX TX ~RX: 

= ao = oO 
: 3 g g 
Cc 2 e % 
xe) S xe) ° 
3 7 3 = 
: 5 g 
z 2 < E 

781 856 931 835 : 910 985 

Frequency (MHz) Frequency (MHz) 
EZFC902C947C EZFC877R932B 
| Tx! | | | RX TX 

0 ‘ 0 
= a — oO 
2 2 2 
= 90] a =~ 20 2 
oe a ro) e) 
£ a = =! 
$s S 2 5 
6 40 | 2 © 40 = 
z | : < E 

60 | : a | | 60 
875 — 925 ~~ 975 855 905 955 
Frequency (MHz) Frequency (MHz) 

EZFY820L950B 
= al 
co Oo 
2 o 
E 2 
ov ® 
< g 

985 


Frequency (MHz) 


SR ae Bd RR A SB iE a A SSN a BS PT I SAS is ALA IE TE ES SEN id RSET STA DE REED DRI SALA AE POE ROE: | 
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Antenna Duplexers (Series Y/C) 


Panasonic 


@ Dimensions in mm (not to scale) 


Fig. A Fig. B 


15.0 


3.6 max. 


4.0 max. 


(Third angle projection) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Antenna Duplexers (Series A) 


Antenna Duplexers with Switch 
(SMD) 
(For Portable Digital Cellular Telephones) 
Series: AV 
type: A (TX: LPF, RX: 2 Poles) 

B (TX: LPF, RX: 3 Poles) 


Surface Mounting Antenna Duplexers, “Series A” 
consisting of semiconductor switches and two 
different dielectric filter units for a transmitter and a 
receiver, are designed for applications in digital 
cellular telephones. 


@ Features (as an example of EZFA847B942k) 

@ Miniture size (0.40 mI: 14 x 11 x 2.6 mm max., 0.878 g) 
@ Diversity 

@ Low insertion loss of TX-filter (0.6 dB max.) 

@ Correspond to digital portable cellular telephones 

@ Designed for reflow soldering 


HM Recommended Applications 


@ Digital Cellular telephones (PDC 800 MHz, PDC 
1.5 GHz, E- GSM, PCS, PCN) 


@ Explanation of Part Numbers 


1 2 3 4 5 6 7 8 9 10 14 12 
PPL UU [| 
Product Code Series Low-Channel Type High-Channel Design No. 
Center Frequency Center Frequency 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Antenna Duplexers (Series A) 


@ Ratings 
ltem Ratings 
Operating Temperature Range —30 to +80 °C 
Storage Temperature Range —40 to +85 °C 
Rated Input Power TX: 3W RX: 1W 
Input/Output Impedance 50 Q 


@ Characteristics 


Center | Frequency | Insertion Rinol 
Part Number | Channel| Poles | Frequency | Bandwidth! Loss (dB) © | VSWR 
(MHz) (MHz) (dB) 
30 min. 
TX 1489 +12.0 
(4287t04359 MHz) 
EZFAE41AE89S 
36 min. 
RX 2 1441 +12.0 2.1/1.6 2.0 
(1737to1761 MHz) 
25 min. 
TX 942.5 +17.5 0.5 17 
(810 to 826 MHz) 
EZFA847B942K 
15 min. 
RX 847.5 +37.5 
(925 to 960 MHz) 


@ Block Diagram (Diversity switch application) 


Attenuation 


(dB) Dim. 


Fig. B 


EZFAE41AE89S 
EZFA847B942K 
ANT 1 ANT 2 
V \/ Cont 2 
¢ aan © 
Vv 
RX 

¢ BPF 2s 
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600 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Antenna Duplexers (Series A) 


i Dimensions in mm (not to scale) 


Fig. A EZFAE41AE89S Fig.B EZFA848B942K 


GND 
GND 


® 


>) 


© 


110 


© 


| 25 
(2.5typ) 


(Third angle projection) 


@ Typical Characteristics 


TX, RX Frequency Characteristics 


EZFAE41AE89S TX EZFAE41AE89S RX 
= foal =~ a 
g 2 = 2 
6 S iS 3 
re c ® 0 
e S Fa S 
= 3 5 12 
< é < a 2 
3 
2 
1000 2000 3000 1400 1650 1900 
Frequency (MHz) Frequency (MHz) 
EZFA847B942K TX EZFA847B942K RX 
T rr 7 
-—+ i | T 

co eal 
@ ] 2 . 
acer i¢p) — (op) 
iS 4 iS S 
5 g © g 
<x = <x £ 


500 800 1100 
Frequency (MHz) 


Frequency (MHz) 
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Panasonic Antenna Duplexers (Series A) 


Antenna Duplexers with Switch for 
PHS base station 


Series: AV 


type: DA (2 branch) 
DB (4 branch) 


The Antenna Duplexers, Series “A” consisting of 
semiconductor switches and dielectric filtering units, 
are designed for application to diversity transmission 
and for reception system in PHS base station. 


@ Features 

@ Miniature and thin type SMD 

@ Designed for 2 or 4 channel diversity transmission 
system 

@ Designed for 2 or 4 channel diversity reception 

system 

Low Insertion Loss 

High Isolation Ratio (Tx — Rx) 

Rated Input Power for Transmission : 100 to 300 mW 

Designed for reflow soldering 


HM Recommended Applications 
@ PHS base station 
@ WLL 


@ Explanation of Part Numbers 


I 2 3 4 5 6 7 8 9 10 11 12 
Product Code Series Low-Channel Type High-Channel Design No. 


Center Frequency Center Frequency 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Antenna Duplexers (Series A) 


@ Ratings 
ltem Ratings 
Operating Temperature Range —30 to +70 °C 
Storage Temperature Range —40 to +85 °C 
Rated Input Power Tx: 3W) Rx: 1 W 
Input/Output Impedance 50 Q 


@ Characteristics 


Frequency | Insertion Isolation Avenusition 
Part Number | Channel| Poles | Frequency | Bandwidth} Loss (dB) Dim. 
(MHz) (dB) 
. 25 min. 
pm) oO. 1907 +13.0 15 0.5 17 | pare craear eae 
EZFAKO7DKO7A = : 
30 min. 
X 2 1907 +13.0 2.0 0.5 2.0 
(1646to1672 MHz 
10 min. 
TX 2 1907 +13.0 2.0 0.5 2.0 |20 min. 
EZFAKO7DK07B _ 


Be) 


3788t03840 MHz) 


4 Fig. B 
14 min. 
branch 
(1646to1672 MHz) 


@ Block Diagram 


EZFAKO7DKO7A EZFAKO7DK07B 


O O O O O 
Cont2 Rx2 Rx3 Cont3 Cont4 Rx4 


O O 
Rx1 Cont1 


TX1 on (ANT1) 


TX2 on (ANT2) 


* Highlevel :+5.0+0.1V 
* Low level: 0+0.1V 


* Highlevel :+5.0+0.1V 
* Low level :-6.0+0.1V 
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Panasonic 


@ Dimensions in mm (not to scale) 


j>-—___ 27.0 - : : 
| ® © © @® @ 16) @)_ 8) 09) 20 2) 2 23 24 @ CONT3 
le 0 | ~ ale (6 
aC) g ° 6 @ 
=| ) B - ) (48) 
| @ a © 18) 
os = ®| TX ) 
aa 2 | CONTS 
@) 2) 
(Third angle projection) 
@ Typical Characteristics 
EZFAKO7DKO7A_ TX EZFAKO7DKO7A RX 
en es 4 | + 
a ao ay = 
io) = = oO 
2 2 - z 
Ss S S g 
= 5 2 © 
<x ee = 2 
L | | | | | L He ia | — tpt P} | ft 
1300 1800 2300 1300 1800 2300 
Frequency (MHz) Frequency (MHz) 
EZFAKO7DKO7B TX EZFAKO7DKO7B RX 
ee - ; a ee pat 4 
f —- + T ———_———— + — — — 
ao ao 
= is _ 
c J om 5 
ie) D & Q 
© D o a 
e S 2 = 
= c = c 
z S z § 
® a) 
f= [= 
Frequency (MHz) Frequency (MHz) 
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Fig. A EZFAKO7DK07A Fig. BB EZFAKO7DK7B 


a 
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Antenna Duplexers (Series A) 


Panasonic 


@ Application Notes 


1. A\Operating Temperature Range 

The Dielectric Band-pass Filters and The Antenna 
Duplexers (hereafter referred to as The “Filters”) shall 
not be operated beyond the specified “Operating 
Temperature Range” of —30 to +85 °C. 


2. 4Z\Maximum RF Input Power 

The Filters shall not be subjected to RF input voltages 
and currents exceeding the specified Maximum 

“Rated Power Ratings” in the catalog or the individual 
Specifications. 


3. Input/Output Impeadance 

Otherwise specified, electrical characteristics of the 
Filters shall be measured at the specified circuit with 
the input and output impeadance of 50 Q. 


4. 4\Operating Conditions and Storage Conditions 
The Filters shall not be operated and/or stored under 
the following environmental conditions; 

a) To be exposed directly to water or salty water. 

b) Under conditions of dew formation and high 
humidities. 

c) Under conditions of corrosive atomosphere such as 
hydrogen sulfide, sulfurous acid, chlorines and 
ammonia. 

d) Under severe conditions of vibrations and 
mechanical shock beyond the specified conditions 
in the specifications. 


5. Abnormal Mechanical Stresses 

e Abnormal mechanical impacts such as falling shocks 
and vibrations shall not be applied to the Filters to 
prevent failures and damages of the devices. 
Abnormal/excess mechanical stresses such as pulling 
or bending forces beyond the specified values shall 
not be applied to the terminals of the devices. 


6. Consideration for Automated Mounting 

In automated mounting The Filters on a PC board, any 
bending, pulling force or shock against the Filters shall be 
kept minimum to prevent them from being damaged or 
cracked. 


7. Soldering 

e The Filters require precise control of the soldering 
conditions such as soldering temperature and soldering 
time etc. because too high temperature and too rapid 
temperature raise can directly stress the devices and 
cause electrical/mechanical damages. 

e The soldering methods and consideration shall 
comform to the individual Specifications of the Filters. 


8. Soldering Flux 

a) Contents of halogen shall be 0.1 wt% or less. 

b) Rosin-based and non-activated type soldering flux is 
recommended. 

c) Residues of water-soluble type and activated type 
soldering fluxes have greately in fluences on the 
electrical characteristics and reliabilities of the Filters. 
The residues on the devices shall be cleaned by 
solvent. 


9. Long Term Storage 

The Filters snall not be stored under severe conditions 
of high temperatures and high numidities. 

Store them indoors under 40 °C max. 75 % RH max. 
Use them within one year and check the solderability 
before use. 


Dielectric Band-pass Filters & Antenna Duplexers 
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Packaging Information 


Packaging Style 


Product Type/Series 


Part Number 


EZFVXLILAM3LIT 


Packing 


Quantity | in Carton 


1000 5000 


480 480 

500 500 

750 750 

400 400 
40 280 
3 


700 


2 224 
0 2500 


1000 5000 
2000 10000 


EZFV(_JLJLJIAM1( JT 
Dielectric Series K (SMD) Embossed taping |EZFKLJLJLIAMCILILI 
Band-pass 
Series E (Pin Type) 
Embossed taping 
Series Y (SMD) 
Antenna 
Duplexers 
Embossed taping |EZFCLIOLSOODO 
Series A (SMD) Bulk 
KDOUUUUXx 
oe Embossed taping ECRJOUOOooOoOW 
Embossed taping |ECRJLILIUIILILILILA 
(Large size reel) ECRJLILOLLUUOB 
Adjustabl i 
fanny ° meres Embossed taping ECRKNUIWLWULX 
Ceramic ECRKNUJJUULLIw 
Capacitors 
ECRTNLILILILILILIX 
T 
Series Embossed taping ECRTNODOUOoOW 
Series L 


Radial taping 


Carton 


Packing | Quantity | Dimensionsinmm 


(LxWxH) 


192x 83x185 


386x365x245 


280x250x 58 


280x250x 58 


386x365x245 


308x193x 95 


386x365x245 


386x365x245 


308x193x 95 


308x193x 95 
280x250x 58 


250x175x 32 


192x 83x185 


386x365x245 


250X%1/5% 32 


192x 838x185 


192x 83x185 


250x175x 32 
250x175x 32 
250x175x 32 


250x175x 32 
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Panasonic 
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Voltage Controlled Oscillators ( VCO ) 


PLL Synthesizer Modules 


RF Module for Digital Cellular 
RF Module for PHS 
Dual Synthesizer Module for PHS Base Station 


Wireless Communication RF Module for PCS Base Station Type PCUO1 
Modules / Units Type DTU02 
RF Unit for Specified Low Power Radio 
Type DTU03 
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RF Unit for Weak Radio Wave 


Taping Specifications 


Reel Dimensions 


Reflow Soldering Conditions 
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*See Internet or individual factory catalogs for detailed specifications 
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Panasonic explanation of Part Numbers 


@ Explanation of Part Numbers 
@ Voltage Controlled Oscillators / PLL Synthesizer Modules 


: Frequeney 
2 GHz 


Terminal 


Pin 
SMD 


@ Wireless Communication Modules / Units 


a 4 5 6 9 
| 


| 
Specified Low Power Radio 


Portable Cellular Telephone 9 | Others 


(Included Base Station) 


_ 


PMMOOUGULE 


TT fination | 
fal Receiving 
a Twoway Base] 


Product Code 


2 
3 


3 
oTuc2 | 
PCUOT 


5 
| 
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Panasonic Voltage Controlled Oscillators ( VCO ) 


series : VJ1 
Part No.: ENFVJ1LILILILIU 


Features 

@ High level C / N characteristics and downsized VCO 
superior for mass production 

@ Highly accurate frequency tuning Laser trimming is 
employed 

@ Very small type (6.5 x 5.3 x 1.8mm ) 

@ Frequency range : 600 MHz to 2.2 GHz 


Recommended Applications 
@ Digital / analog cellular systems 


@ Performance Specifications, Summary ( Example ) 


Items Sd PDC 1.5 GHz 
Oscillator Frequency 1603 to 1695 
Supply Voltage 2.6 
Current Consumption 5.0 Max. 
Output Level -31+83 
C/N Ratio 67 * 


Control Voltage Sensitivity MHz / V 35 typ. 


ayo) & |e he 


* C/N vee 50 kHz off set 


@ Dimensions in mm (not to scale) 


(J) 
| _ 
| Gb 


Flat : 0.1 mm max. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Voltage Controlled Oscillators ( VCO ) 


series : VH1 
Part No.: ENFVH1 HIOIUILIL 


Features 

@ Highly accurate frequency tuning Laser trimming is 
employed 

@ Compact type 

@ Frequency range : 700 MHz to 2.4 GHz 


Recommended Applications 
@ Digital / analog cellular systems 
@ The other mobile communication equipment 


@ Performance Specifications, Summary ( 


mM 
x 
© 
a 
pa 
© 


) 


Items 
Oscillator Frequency 
Output Level 


= 


H 


QO 
OO 
N 


OloOl< = 


Control Voltage 
C/N Ratio dBc/Hz 
Harmonics dBc 

Current Consumption 


= 
> 


Supply Voltage 
Operating Temp. Range 
Output Impedance 
Frequency Pulling Factor 


al oad ocd (ea oe ok Poe bo a a 


= 
~~ 
an 
N 


m@ Dimensions in mm (not to scale) 


PHS 
1651.2 to 1684.8 
—-323 
G.5 16 2.5 
130 * 
— 10 max. 
6 
20 
- 30 to + 80 
50 
+ 1500 
EC PIN cere 600 kHz off set 


3 Vcont (Vt) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Voltage Controlled Oscillators ( VCO ) 


Series : VF1 
partNo: ENFVFILILILILIL 


Features 
@ Highly accurate frequency tuning 
Laser trimming is employed 
@ Standard type 
@ Frequency range : 100 MHz to 2.4 GHz 


Recommended Applications 
@ Digital /analog cellular systems 
@ The other mobile communication equipment 


@ Performance Specifications, Summary ( Example ) 

Items az PHS 
1. Oscillator Frequency 1651 to 1685 
2. Output Level dBm -44+3.5 
3. Control Voltage 1.0 to 2.5 
4. C/N Ratio 97 min. * 
5. Harmonics — 10 max. 
6. Current Consumption 7 max. 
7. Supply Voltage 3 
8. Operating Temp. Range — 30 to 85 
9. Output Impedance 50 

10. Frequency Pulling Factor as 1500 kHz max. at VSWR 2 


* C/N vee 25 kHz off set 


lm Dimensions in mm (not to scale) 


Cc 
Vcont (Vt) 


D 

S 

H 

° 

N 
—— — + 
ee: 


Flat : 0.15 mm max. 
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Panasonic Voltage Controlled Oscillators ( VCO ) 


Series : VD2 
Part No.: ENFVD2UILILILILI 


Features 
@ Highly accurate frequency tuning 
Laser trimming is employed 
@ Standard type 
@ Frequency range : 100 MHz to 2.4 GHz 
@ Can meet requirements for dual band 


Recommended Applications 
@ Digital / analog cellular systems 
@ The other mobile communication equipment 


@ Performance Specifications, Summary ( 


mM 
x 
@ 
= 
ps 
© 


) 


M 


Items 


Hl 


GS 
1. Oscillator Frequency Hz 1130 to 1212 
2. Output Level dBm -~54+3 
3. Control Voltage 0.5 10 2.5 
4. C/N Ratio 98 min. * 
5. Harmonics — 10 max. 
6. Current Consumption 8 max. 
7. Supply Voltage 3 
8. Operating Temp. Range - 20 to 75 
9. Output Impedance 50 
q _ 


— 4 


Frequency Pulling Factor 1000 KHz max. at VSWR 2 


* C/N oe 25 kHz off set 


@ Dimensions in mm (not to scale) 


—— ees 
77 ee eee 77 


Flat max. : 0.15 mm 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Voltage Controlled Oscillators ( VCO ) 


Series : VA6 
part No. ENFVA6LILILILIL 


Features 

@ 1 Buffer AMP 

@ High C/N type employing dielectric coaxial resonator 
@ Frequency range : 800 MHz to 2.4 GHz 


Recommended Applications 
@ Base stations 


@ Performance Specifications, Summary ( Example ) 


— aan Da GHz 


1. Oscillator Frequency MHz 2365 to 2435 
2. Supply Voltage o 

3. Current Consumption 12 max. 
4. C/N Ratio 100 min. * 
5. Output Level dBm -— 3 typ. 


C/N oe 25 kHz off set 


@ Dimensions in mm (not to scale) 


Terminal 


Vt (Cont) 


Flat max. 0.1 mm 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Voltage Controlled Oscillators ( VCO ) 


Series | VA7 
Part No.: ENFVA7LILILILILI 


Features 

@ 2 Buffer AMP 

@® High C/N type employing dielectric coaxial resonator 
@ Frequency range : 800 MHz to 2.4 GHz 


Recommended Applications 
@ PCS, Wireless LAN 
@ The other mobile communication equipment 


@ Performance Specifications, Summary ( Example ) 
Items Po PCS 
1. Oscillator Frequency 2044 to 2105 
3. Control Voltage 1to 4 
4. C/N Ratio 104 min. * 102 min. * 
5. Harmonics dBc — 10 max. 
6. Current Consumption 18 max. 
8. Operating Temp. Range — 30 to 70 
9. Output Impedance 50 
10. Frequency Pulling Factor PF 1000 kHz max. at VSWR 2 
C/N 20 kHz off set 


@ Dimensions in mm (not to scale) 


©) 


© 


1A) = O15 
14.8 


aca | 


“Flat max. 0 1mm 
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Panasonic  P. synthesizer Modules 


Series : PJ1 
Part No.: ENFPJ1ILIWILILILI 


Features 

@ Integration of small VCO and PLL-IC into a compact body 
@ Low profile type 

@ Frequency range : 600 MHz to 2 GHz 


Recommended Applications 
@ Digital / analog cellular systems 


@ Performance Specifications, Summary ( Example ) 


Items faa PDC 1.5 GHz 
Oscillator Frequency 1607 to 1631 
Output Level — 3 typ. 
C/N Ratio dBc — 65 *, — 112 ** 
Lock Up Time 1.5 max. 
Supply Voltage 2.1 
Current Consumption 13 max. 


ll oe Ball oc Choe Pie 


* C/ Noe 2 kHz off set 
*#* CO / New 95 kHz off set 


@ Dimensions in mm (not to scale) 


ae Ro] Terminal 

. 
ra[_AFOUT 
fs vest) 


Wh 
POO, 


ce) 
@ 
@ 
© 
mata 


Flat max.0.15m 
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Panasonic pi. Synthesizer Modules 


Series : PH2 
Part No.: EN FPH2. JL JLILILI 


Features 

@ Dual PLL module with 1st local and 2nd local 
@ Compact type ( 10 x 15 x 3 mm) 

@ Frequency range : 100 MHz to 2 GHz 


Recommended Applications 
@ Digital / analog cellular systems 


@ Performance Specifications, Summary ( Example ) 


DC 


Items E 
Oscillator Frequency | MHz | 1144, 204.55 
Output Level | dBm | 3p - 6 typ. 
Current Consumption | mA | 2tmax. 21 max. 
Supply Voltage a ec 2.3 
Lock Up Time 2 max. 


C2 Cr 1 1 | 


@ Dimensions in mm (not to scale) 


12.0 + 0.2 
8.0 + 0.2 


10.0 + 0.3 


13.7+0.2 
15.0+03 


Flat 0.15 mm max. 
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Panasonic pi Synthesizer Modules 


Series : PF5 
Part No.: ENFPF5LILILILIL 


Features 

@® Compact type 

@ For second local 

@ Frequency range : 100 MHz to 300 MHz 


Recommended Applications 
@ Digital / analog cellular systems 
@ The other mobile communication equipment 


m@ Performance Specifications, Summary ( Example ) 


Items po PDC 


Oscillator Frequency MHz 129.55 
Output Level dBm — 3 typ. 


Current Consumption 10 max. 

C/N Ratio 78 # 

Lock Up Time 4 max. 

Supply Voltage 2.2(VCO ), 3.0( PLL) 


*¥C/ Nowe 50 kHz off set 


mS Ge | PO 


lm Dimensions in mm (not to scale) 


No] Terminal 
ra 


3 GND 


6] Veo (PLL) | 
[8] GND 


GND 


GND 


Fiat max. 0.15 mm 
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Panasonic 1 synthesizer Modules 


Series : PFI 
Part No.: EN FPF1 KOU 


Features 


@ For second local 
@ Frequency range : 100 MHz to 300 MHz 


Recommended Applications 
@ PDC, PHS 
@ The other mobile communication equipment 


@ Performance Specifications, Summary ( Example ) 


Items [a PDC 
Oscillator Frequency 178 
Spurious Level oa — 65 max. 
Lock Up Time 9 max. 
Current Consumption 12 max. 
Supply Voltage cv | 3 | 3 
Operating Temp. Range a - 20to 75 


Gf N srssee 50 kHz off set, 21 kHz BW Reference Frequency -: 12.6 MHz or 12.8 MHz 


2) OO) ero) |) he) = 


—k 


@ Dimensions in mm (not to scale) 


he] Terminal 


GND 


10.5 + 0.2 
13.1 


Flat max. : 0.15 mm 
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Panasonic =F Module for Digital Cellular 


Series : RFM 
Part No.: ENW5.ILILILILILI 


Full Module 


Small signal system RF main circuit for cellular ( REMO2 ) 


phones packed in a compact module 


Features 
@® Meeting requirements for variations in compact 
package design using SMD employed for RF main 


circuit RX Module 
@ Standardized RF design for reduction of product ( RFMO3-RX ) 

development lead time TX Module 
@ High performance, low power consumption , high ( RFMO3-TX ) 


reliability design 
@® Reduction of production lead time 


Recommended Applications 

@ PDC 

@ Meeting requirements for digital cellular phones 
( TACS / CDMA dual mode, AMPS / CDMA dual 
mode, PCS band CDMA, GSM ) 


@ Performance Specifications, Summary ( Example ) 


@ Full Module ( RFMO2 ) Voc = 3V 
PDC 
Items , 
800 MHz ( Wide ) | 800 MHz ( Single ) 1.5 GHz 
1X Po -3 
TX ACP ( + 50 kHz) Bc - 60 


WO 
3 
| 
+ .- 
—s 
~s 
—s 
— 
ae | 
| 
— 
— 
~S 


RX Sensitivity 
RX ACS ( + 50 kHz ) 
Icc (RX/ TX) 


Oo | Gan) ge 1 NS 


= 

> 
& 
o>) 
— 
o>) 
NO 
aa 
OO 
™~= 
ep) 
o) 
i) 
Oo 
= 
oD) 
) 


@ RX Module ( RFM03-RX ) 
Items PDC 800 MHz ( Wide ) 

=~ 47 

~ 50 


40 


1. RX Sensitivity 
2. RX ACS ( + 50 kHz ) 
3. Icc ( RX ) 


3 
> 


@ TX Module ( RFM03-TX ) 


Q Q. omnes ajO2lq/; ,j/2 
3S wm |W © 3s | @ 
0 }3 ro) 3 


Items PDC 800 MHz ( Wide ) 
le LAPO Bm 7 to - 26 
2. TX VER 2.5 
3. TX ACP ( + 50 kHz ) Bc - 63 
4. Ioc( TX mA t2 
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Panasonic er Module for Digital Cellular 


@ Dimensions in mm (not to scale) 


@ Full Module ( RFM02 ) 


@ TX Module ( RFM03-TX ) 


12.5 + 0.2 


@ System Diagram ( RFM ) 


Full Module ( Small signal radio section) 


a a a TS ny 


Antenna w= -------- 
Circuit Base Band 


Section Control Section 


tase etesceeweet hen eliee 9 86a ee Shaye e ee Seed 


* PLL module can meet ruquirements 
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Panasonic eF Module for PHS 


Type : DRUO2 
Part No.: ENW5L/8L/LJH 


Very small and thin type meeting requirements for 
PHS's and PDA's for which smaller and thinner 
shapes and more functions are required. 
Transmission,reception,PLL and VCO high 
frequency blocks are integrated into a single 
module. 


Features 

@ Very small and thin design 
( volume : 2.8 ml, height : 3.5 mm ) 

@ Compliance to domestic PHS standard 
( RCR STD-28 ) 

@ Low power consumption 
( 230 mA typ. during transmission ) 


Recommended Applications 
@ PHS terminal 

@ PHS WLL 

@ PDA 


M@ Performance Specifications, Summary 


Items 
Communication method 
RF frequency 
Channel and separation 
Modulation method 


soi eae) Gall Fad fea 


Oscillation method 


6. Transmission method 


7. Reception method 

8. Supply voltage for performance guarantee 
9. Absolute maximum supply voltage 
10. TCXO input voltage 


Standard 
TDMA - TDD 
Common for transmission and reception 1895.15 to 1917.95 MHz 
77CH. 300 kHz 
nm / 4 Shift QPSK 
Frequency synthesizer 
233.15 MHz at the first IF is QPSK modulated,then frequency 
converted to the target RF frequency. 
1st IF 243.95 MHz, 2nd IF 10.8 MHz Double super heterodyne 
3.3 to 4.3 V, standard 3.6 V 
4.3 V max. 
500 mVp-—p min. 1.0 Vp-p max. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this prod 
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Panasonic  F Module for PHS 


@ Dimensions in mm (not to scale) 


@ DRUO2 


2G, eee 


Ne] Terminal Nel Terminal 
De a oe 
GND 


TCXO IN 


ak | oh 
N| oO 
_ 
O 


= 
foe) 
U 
ep) 
ine) 


CLOCK 


DATA 


=|3[0[@|~[o| «| |e |r 
MIM] MIM] — 
W]Ms—-|[oO;]o 


a 
a ane 
[eno 
a= 
fT 
fi[ RSs ee] RS 


@ Block Diagram ( DRUO2 ) 


RF module Base band LSI 


PLL/DATA/CLK/ STB 
TCXO IN 


ane | 
amplifier modulation 
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Panasonic bua Synthesizer Module for PHS Base Station 


Type : PY2 
Part No.: ENW545_L ILL 


A super high speed tuning, miniature and high 
performance module, achieved by equipping two 
high speed synthesizers in one package. 


Features 

@ Compact size, Volume : 29 ml 

@ Fast lock up time : 600 us 

@ Fast channel switching time : 20 us 


Recommended Applications 
® Base station for PHS 
®@ Digital business cordless phone 


M@ Performance Specifications, Summary 


Items Pe Notes 
1. Oscillator Frequency Standard 1651.2 MHz to 1684.8 MHz 
2. Channel Separation 
3. Output Level 
4. C/N Ratio 600 kHz off set, 192 kHz band width 
5. Lock Up Time + 1 kHz 
6. Switching Time + 1 kHz to switch synthesizer from A to B 
7. Supply Voltage 
8. Current Consumption 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic bua Synthesizer Module for PHS Base Station 


@ Dimensions in mm (not to scale) 


60.2 + 1.0 


40.2 + 1.0 


12.0 max. 


INo.| Terminal 
}6{| teO 
8| swoB 
ia te 


SWI-A 
SWI-B 
Lo OUT 


@ Block Diagram ( PY2 ) 


SYNTHESIZER A 


Lo OUT 


MATCHING BLOCK 


SYNTHESIZER B 
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624 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic RF Module for PCS Base Station 


Type : PCUO1 
Part No.: ENW5L/3LJLIL 


High performance and high power output RF 
module of base station that the transmission 
frequency of existing D-AMPS base station 
converted into the transmission frequency of PCS 
base station 


Features 

® Compact and PCB mount type 

@ High Output level design (P1 dB : 22 dBm) 
@ High performance gain stability (+ 1 dB) 
@ High performance gain flatness 


Recommended Applications 
@ Base station for PCS 


M@ Performance Specifications, Summary 


Items 
Input Frequency 
Output Frequency 
Supply Voltage 
Current Consumption 
Operating Temp. 
Conversion Gain 
Gain Flatness 
Gain Stability 
1 dB Gain Compression 


coool (Esaadl liad -cal sadal andl sal deal 


PCS Base station module 
869 to 894 MHz 
1930 to 1990 MHz 
8/-5V 
500 mA max. 

0 to 70 °C 
19 dB 
+ 1dB 
+1dB 
22 dBm min. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic  -F Module for PCS Base Station 


HM Dimensions in mm (not to scale) 


@ PCU01 


Terminal 


Zz 


Zz 
O O 


@ 
Zz 


OWER ON/OFF SW 
LOCK ALARM 
GN 


D 
REF IN 


@ Block Diagram ( PCU01 ) 


Input 
O— LPF 
869 to 894 1930 to 1990 
MHz MHz 


Lo 
Synthesizer 
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Panasonic ee unit for Specified Low Power Radio 


Type : DTUO02 
Part No.: ENW342 IL JL] 


A wireless communication unit for the specific Japan 
low RF power 


Features 

@® Compact, thin, and lightweight 
Volume : 12 ml 
Height : 7mm 
Mass (Weight) : 22 g 

@ High performance and high reliability «----: 
A flat filter is employed. This helps maintain high 
standards in its various characteristics and prevents 
interference during communication 


Recommended Applications 

®@ Data transmission equipment 

@ Telemeter and telecontrol system 
@ Security 


@ Performance Specifications, Summary 


Items 
Communication System 
Frequency Range 
Modulation Speed 


ey ee) 


Supply Voltage 


o 


Current Consumption 


Operating Temperature 
Frequency Stability 

Tx Output Power 

Tx Spurious Level 
Carrier Sense 

ANT. Leakage 


ALO] ©] GIN}; ® 


— | — 


Telemeter - Telecontrol 


Simplex 


1200, 2400 bps 
3.4 to 5.5 V 
Rx : 45 mA max. 
Tx : 55 mA max. 
- 10to+50°C 


— 35 dBm max. 
2 uV max. 
— 54 dBm max. 


429.1750 to 429.7375 MHz 


+ 4 ppm (0 to + 40 °C) 
10 mW + 20 %/ - 50 


% 


One Way. 

429.1750 to 429.7375 MHz 

1200, 2400, 4800 bps 
3.410 5.5 V 


Rx : 45 mA max. 


- 10to + 50°C 
+ 4 ppm (0 to + 40 °C) 


2 uv max. 
— 54 dBm max. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic FF unit for Specified Low Power Radio 


Hi Type Simplex, Dimensions in mm (not to scale) 


@® DTU02 


RF IN / OUT 


O Tx DATA 
O Tx tB SW 


© Tx Vcc SW 


Tx Output 
© Vcc 
Rx Input 


© Rx Vcc SW1 


© Rx Vcc SW2 


© Rx DATA 


PLL CLK 
| 9 | PLL DATA _| 


M@ Type One Way, Block Diagram ( DTUO2 ) 


O RF1 SW 
O RF2 SW 


RF2 IN @—DIv O Vec 
O Rx Vcc SW 
Input AF BPF LPF }e{COMP }|—O Rx DATA 
BPF | |_AMP 
O Rx AF 
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Panasonic | eF unit for Specified Low Power Radio 


Type : DTUO3 
Part No.: ENW3LI3LJLILI 


A wireless communication unit for the specific Japan 
low RF power. 
Compact, thin and light weight 


Features 

@ Compact, thin (46.4 x 26.3 x 11.2 mm) 
@ 5 V supply voltage 

@ Low Current consumption (6.0 mA typ.) 
@ FSK output 

@ RSS! voltage output 

@ Can be mounted directly to the board 


Recommended Applications 
@ Telemeter and telecontrol system 


@ Performance Specifications, Summary 


Items Specifications Notes 


. Receiving Frequency 400 MHz band wave Based on condition *1 
. Receiving Sensitivity 3.0 dBuVeme Based on condition *2 
. Supply Voltage +5.0V 
. Current Consumption 6.0 mA 


Frequency in the range 426.0250 to 426.1375 MHz, 429.1750 to 429.7375 MHz 
Input level at the condition SINAD 12dB, Modulation Frequency 1 kHz, Deviation + 1.5 kHz 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic see unit for Specified Low Power Radio 


Dimensions in mm (not to scale) 


@ DTU03 


No.| Terminal __| 
3 
[4 | 


|3 | GND | 


4 | +B(+5V) 
/6 | ANTIN | 
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630 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic = ee unit for Weak Radio Wave 


Type : RFUO5 
Part No.: ENW1 LJ5LILIR 


Weak radio wave receiving and demodulation circuit, 
compact, lightweight, high-performance, and power 
saving 


Features 

@ ASK method 

@ Small size realized with custom IC 

@ High sensitivity and wide operating temperature 
range ( - 30 to 70 deg.C) 

@ TTL level! data output 


Recommended Applications 
@ Automobile keyless entry system 
@ Data transmission equipment 


@ Performance Specifications, Summary 


items Remarks 
1. Rx Frequency 300 to 322 MHz band wave 
for custom frequency 
3. Sensitivity (3 % BER ) At 1k bps 
5. Supply voltage 
6. Current Gonsumption 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic se unit for Weak Radio Wave 


@ Dimensions in mm (not to scale) 


RF IN 


D 

D 

D 

| GND 
D 
D 
D 
D 
D 
D 


GN 
GN 
GN 
GN 
GN 


DATA OUT 
15 GND 


15) 
GND 


is | | | | | a feo] ee] Jes [oD 


@ Block Diagram( RFUOS5 ) 
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Panasonic ee& unit for Weak Radio Wave 


Type : RFUO6 
Part No.: ENW1 | 1J6LILIR 


The reception and demodulation circuits for weak 
radio waves are configured in a unit : small , light 
weight and low power consumption reception unit 
which has an identical shape for ASK and FSK and 
that can meet requirement for both methods 


Features 

@ Can meet requirements for both ASK and FSK and methods ( same shape ) 
@ Small size realized with custom IC 

@ High sensitivity and wide operating temperature range ( — 30 to 70 deg.C) 
@ TTL level data output 


Recommended Applications 
@ Automobile keyless entry system 
@ Data transmission equipment 


Performance Specifications, ‘Summary 


Specifications 
Items Remarks 


ASK FSK 


Receiving Method Super Heterodyne Method 


Sensitivity (3 % BER ) — 114 dBm typ. — 110 dBm typ. At 1k bps 
Image Rejection 30 dB min. 


Supply Voltage aV2 O68 ¥ 


S| St | eS 


Rx Frequency 300 to 322 MHz band wave Can meet requirements for custom frequency 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic eeé unit for Weak Radio Wave 


@ Dimensions in mm (not to scale) 


@ RFUO06 


26.8 max. 


Ne [Terminal 
rap eno | 


11.5 max. 


@ Block Diagram ( RFUO6 ) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Taping Specifications 


@ Taping Dimensions in mm ( not to scale) 


Series VJ1 


Packing Quantity 2000 PCS. / reel 


Series VH1 


Packing Quantity 2000 PCS. / reel 


Series VF1 


Packing Quantity 1000 PCS. / reel 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 635 


Panasonic Taping Specifications 


@ Taping Dimensions in mm ( not to scale) 


Series VD2, VA6, VA7, 
PH2, PF5, PF1 


Packing Quantity 1000 PCS. / reel 


Series PJ1 


Packing Quantity 1000 PCS. / reel 


@ Factory-set Format 


Feeding direction 


Empty pockets eciecaly with Empty pockets ee, portion 
10 pitch or more components 10 pitch or more 220 + 50 mm 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
636 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic cei Dimensions/Reflow Soldering Conditions 


@ Reel Dimensions in mm ( not to scale) 


@ Reflow Soldering Conditions 


Key point of mounting : 


el 
o) 
+H 
SP) 
os 
as 


@ Packing Style 


Two reels / box (standard) 


Measure the reflow profile on the surface of the product, and confirm that the measured values are 


within the assurance range below. 


Note 1: When the measured values are out of the assurance range, be sure to consult us. 
Note 2 : Measured values may differ depending on the profile measurement method. 
Note 3 : Temperature varies depending on the PCB size and mounting density. Check the conditions 


for each type of PCB. 


Fig : Reflow Temperature Profile 


max. temp. 


Temp. raising 
portion 1 Preheating portion 


Temp. Main 
raising ' heating 
portion _ portion 


Cooling portion 


Temp. raising portion 1: 


Preheating portion: 


Temp. raising portion 2: 


Main heating portion : 


Peak temp. : 


Cooling portion : 


Room temp. to Preheat temp. 
( 30 to 60 seconds ) 


140 to 160 °C 
( 60 to 120 seconds ) 


Preheat temp. to 200 °C 

( 20 to 40 seconds ) 

200 °C or more 

( up to 30 seconds ) 

Up to 280 “C 

200 to 100 °C (1to4°C/s) 


RA LN A A NE ATS TEE LT 27 SSS NEAT OT OBS TRL CN UE SSE EE LR AE NAST IIE IN ST STEIN ROG SS TTR ELS SSR EAT GS EASE ENNIS ts SLES 
Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Ordering Instructions 


@ Please inform of the following items before ordering. 


Oe 
ee 
a 
Oe 
[emer mee ef 
pL eevee [me 
is ee 

|esnerwm] 
fem] ew 
cece 


Engineering Sample Trial Product Approval Sample Pilot Production Mass Production 


Development 
Schedule 
Projected | Projected Quantity 
Cost Target 
Monthly Production 


Notes 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
638 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Ordering Instructions 


@ Please inform of the following items before ordering. 


A 
Full Duplex - Semi-Duplex - Simplex - One Way 

A 
ee a 
[eee [me 


10 | Application Schedule 
for MKK and Other 
Regulations 


Engineering Sample Trial Product Approval Sample Pilot Production 


Development 
Schedule 


Projected Quantity pI Nats 


eae fo 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


CONTENTS 


Products Type Page 


Explanation of Part Numbers 641-642 


Electronic Tuner Type ET50 643-646 


Hojeuy 


CATV Tuner 


Type CTE - CT10 647-648 


DBS Tuner Type DC7L 649-650 


DBS Unit Type QF2-QF3 651-652 
Double Conversion Type CT10DS 653-654 

CATV Tuner 

Single Conversion Type ETO3DR 655-656 

Double Conversion Type CT10TS 657-658 


Single Conversion Type ETO3DR 659-660 


jeviHiq 


Terrestrial Tuner 


*See Internet or individual factory catalogs for detailed specifications 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
640 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Explanation of Part Numbers 


@ Electronic Tuner 


7| Europe _ | 


C[bisermination 


7 
fal UKE Type | 


fo[~fola] | 


@ Digital DBS Tuner 


Digital DBS Tuner 


|| |___Dimensions 
6] USA | 

a 

9) 


= 
P [With Prescaler 


With Prescaler SW. 


7| Europe _| 


®@ Digital DBS Unit 


[estinaton 


IF Output Without Prescaler 


IF Output With Prescaler 
IF Output With PLL 


| | Discrmination 


U 


@ CATV Tuner ( Double Conversion ) 


cE} IN} [Aj 4} LJ LJ UL I 


UP / DOWN Converter 


|_| Destination _ 
6] USA | 
[9] Others | 


Ri 
z 
a3 
IF Output Without Prescaler 


IF Output With PLL 


9 | Terrestrial 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


Explanation of Part Numbers 


@® DBS Tuner 


Elis ig} (JU UU 


| 


|_| Destination | 
[6] USA | 
[9] Others _| 


|_| Discrmination 1 | 


DBS Tuner 


®@ Digital DBS Tuner 


2G OOO0 
an 


Design Order 


Digital DBS Tuner | | Destination | 


fe] USA 
fa] Others 


® Digital DBS Unit 


|_| 


|_| Discrmination 1 | 


With Prescaler 
With HVSW. 
With Prescaler SW. 


Ee} IN lal ts} LI LJ I I UI 


Design Order 


[Bestinaton | 
fe] usa 


[9] Others _| 


@ CATV Tuner ( Double Conversion ) 


[—Disermination | 


IF Output With Prescaler 
IF Output With PLL 


el IN A) 4) LJ LJ LI Ld UI 


|_| Destination _ 
[6] USA 


9] Others _ | 


| | Type _| 
fol ctio | 
js] cra 
[9] Terrestrial | 


Design Order 


[——Bisermination | 
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Panasonic Electronic Tuner 


Type : ET50 
Part No.: ENVLUILIDUIUWIUIU 


Aiming to accelerate production of audio vidual 
equipment to meet demands of the global market, 
the ET50 Type compact electronics tuner generally 
utilizes the structural specifications, including unit 
configuration and terminal arrangement, 
standardized in the electronics industry. 

We have not only reduced the size of the tuner but 
also achieved higher performance by introducing 
state-of-the-art circuitry using our latest techniques 
and a unique custom made IC. 

A system where tuners are supplied from our 
production bases throughout the world has been 
established to meet customer's needs. 


Features 

@ Conformable to the standard mounting specifications of the industry 
@ Conformable to the Jamming Control Law of each country 

@ Achieved high quality by our original process with reflow soldering 


Recommended Applications 
@ TV, VIR 


@ Product Range 
All channels in the world 


Electrical 
Destination Type Frequency Specifications Input Terminal 
+B Voltage 


ETS0APL + a tO 10 Mie Pindack 
ana - 170 to 318 MHz 3 
- 480 to 770 MHz 
3 
3 


or F Connector 


: to 174 MHz 

ET50ZPL , to 366 MHz 9V et 
. to 806 MHz 

ETS0YPL > SENG" Pa Mire Pinsdack 

ET50Y | i are Mine oN or IEC Connector 
; to 862 MHz 

ET50UPL 


IEC Connector 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Electronic Tuner 


@ Explanation of Type Numbers 


fe} it} [s} fof LJ UL 
—y 


| | Type 


| [Channel 
Standard channel 
UK ONLY 


A Various Country 300 MHz CATV 
A 


|| Tuning Function 
|—| VS Tuning 
With PLL 


* Japan 
* Europe 


U.S.A. 181 ch. 
C.C.|.R. Hyper 


@ Performance Specifications, Summary 


ET50APL ET50ZPL ETSOYPL ET50U 
Japan 300 MHz CATV U.S.A. 181 ch. Hyper U.K. 
. Channel ch. to 12 ch. 121to 13 ch. E2toE12 


ch. 13to 62 ch. A5 to FFF ch. S1toS41 ch. E21 to E69 
ch.C13 toC38 ch.14to 69 ch. E21 to E69 


. VIF / SIF 58.75 / 54.25 MHz 45.75 / 41.25 MHz 38.9 / 31.4 MHz 39.5 / 33.5 MHz 
. Input Impedance 75 Q Unbalanced 75 Q Unbalanced 75 Q Unbalanced 75 Q Unbalanced 
. Output Impedance 75 Q Unbalanced 75 Q Unbalanced 75 Q Unbalanced 75 Q Unbalanced 


. Noise Figure 1to 12: 6dBmax. 2to 13: 9dBmax.| E2toE12: 9.5 dB max. 
13to 62: 8dBmax.| AStoFFF: 9dBmax.| S1toS41: 9.5 dB max. 
C13 toC38: 9dBmax.| 14to 69: 10 dB max. | E21 toE69: 11 dB max. 
6. Gain 1to 12: 42 dB typ. 2to 13: 42 dB typ. E2toE12: 40 dB typ. 
13 to 62: 42 dBtyp. | A5toFFF: 40 aB typ. $1 toS41: 40 aB typ. 
C13 toC38 : 40 dB typ. 14to 69: 45 dBtyp. | E21 toE69: 41 dBtyp. 

7. Image Rejection 1to 12: 70dBmin. | 12to 13:55 dBmin. | E2toE12: 55 dB min. 
13to 62:55 dBmin. | AStoFFF: 50 dB min. S1 toS41: 55 dBmin. | E21 toE69: 50 dB min. 
C13 toC38: 60 dBmin. | 14to 69: 45 dBmin. | E21 toE69: 45 dB min. 


a © 


Oo}; | W]Po 


E21 toE69 :9.5 dB max. 


E21 toE69: 42 dB typ. 


8. Supply Voltage +9V 
9. PLL System 3 wire / 1?C 3 wire / |?C 3 wire / |°C 3 wire / |?C 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
644 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Electronic Tuner 


@ Dimensions in mm (not to scale) 
@ ET50 ( Pin-Jack ) 


MBTERMINAL SUPPLY VOLTAGE IN CASE OF FS TUNING 


EI] 
i it iil nd 


@ ET50 ( IEC Connector ) 


MBTERMINAL SUPPLY VOLTAGE IN CASE OF VS TUNING 


[No. [Terminal Name] _ Supply Voltage 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 645 


Panasonic Electronic Tuner 


@ Dimensions in mm (not to scale) 
@ ET50 ( F Connector ) 


METERMINAL SUPPLY VOLTAGE IN CASE OF FS TUNING 


Supply Voltage 


poe el 


___ 


@ Block Diagram ( ET50 ) 


RF AMP 


PLL CONTROL 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic CATV Tuner 


Type : CT8 . CT1 0 
Part No.: ENA4L JLILILILILI 


Compact double conversion tuner suited for high 
performance CATV converters 


Features 

@ 82 channels ( CT8 )/ 117 channels ( CT10 ) 

@ Built - in prescaler circuit or PLL ciruit 

@ Well - suited for high definition with highly pure 
oscillation circuit 


Recommended Applications 
@ CATV Converter 


@ Performance Specifications, Summary 


Type CT10 
1. Input Frequency 54 to 750 MHz *** 
2. Output Frequency IF 
3. RF Input Impedance 75 © Unbalanced 
4. Output Impedance 75 Q Unbalanced 
5. Input Return Loss 6 dB min. on tuned channel 
6. Output Return Loss 12 dB min. between fv and fs 
7, Noise Figure 10 dB max. 
8. Input Signal Level -5to+ 15dBmvV 
9. Gain 27 OB typ. 
10. Prescaler Output Level 0.5 Vp-p min. ( when dividing a ) 
11. Supply Voltage +9VDC/+12VDC 
12. Tuning Voltage + 0.7 to + 28 V DC 
13. AGC Characterstics 0 to - 20 dB 
14. IM2 S/|: = 57 dB max. 


* Japan,U.S.A., Europe Type available 
** Japan : 58.75 MHz,U.S.A. : 45.75 MHz, Europe : 38.9 MHz, 
#%#* 860 MHz available 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic CATV Tuner 


@ Dimensions in mm (not to scale) 


METERMINAL SUPPLY VOLTAGE 


| 1 [UPSTREAM] = —— | 

2 
4 
5 | 
| Be | +5V_ | 
+9V 


5 
| 8| +B | +9 
| 9 | 


| +9V | 
jourPut | —— _| 


MB TERMINAL SUPPLY VOLTAGE 


IN PUT 3/8" — 32 UNEF 

| 1 |UPSTREAM| = —— 

| 5 |Prescallerout| —— 
[6 | Be | +5.0V 

[8] +B | +90V | 

[9] Br +07to+28V| 

me eee 


i= 
OUTPUT |  — _ __| 
ks ee 


whet =. 


Perse ee 

li °c Q HT oo oo 

I: SO OOOOCOQO” helt oOo 0 0O 
a ea A er 


Switching 
Filter RF AMP 1st 2nd iF AMP 
Mixer Mixer 


AGC 
Circuit 


Input O -e LPF 


©) Output 
Circuit ae 


Up Stream LJ 


Filter 


end 


Pre AMP 


Oscillator 
L HPF -— 
Prescaler 
O Output O 
Up Stream 
Input 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Type : DC7L 
Part No.: ENGALIWILIUNILIL 


DC7L is a small size and high performance Digital 
DBS tuner for Digital Transmission Satellite 
Receiver. 

Advanced frequency design technology and high 
density mounting technology have been applied to 
this tuner. 


Features 

@ Analog |/Q detector output 

@ Low Phase noise ( — 75 dBc / Hz ) 
Good stability against vibration 

@ High gain ( 0.7 Vp-p output ) and low distortion 
( 30 dBc ) 

@ Available in vertical mounting type and horizontal 
mounting type 


Recommended Applications 
@ Digital DBS receiver 


@ Performance Specifications, Summary 


1._RF Input Frequency 
2. Input Level 
3. Input Impedance 
4. Noise Figure 
5. Image Rejection 
6. Tuning System 
7._IF. Frequency 
8. IF Filter Band Width 
9. AFC 
10. Prescaler Output Level 
14. Output Level 
12.1/ Q Balance 
13.1/.Q Phase 
14. Phase Noise off set 10 kHz 

a ae 


15. Supply Voltage 


5.28 V 


Digital DBS Tuner 


Note 


PLL (3 wire ) 


Other Band width & Switch Type 
Fixed Type 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Digital DBS Tuner 


@ Dimensions in mm (not to scale) 


METERMINAL SUPPLY VOLTAGE 


Terminal Name] Supply Voltage | 
LNB +B 


+5.0+3V 
ed 
, 


| Q | 
ae ae 
fll 
Au P| 
SS ess 
Sel | ad 


@ Block Diagram ( DC7L ) 


Input 
(O) High 1st IF ist 1st IF Tuning | 
Pass AMP AGC AMP BP. ! 
Filter Filter 
! 
: ) 
! ! 
' i 
| | 
| | 
| | 
| 
OSC : 
1 1/32 ere 
! ! 
| ! 
| ! 
PLL 
Circuit ] | Local Qa | 
| AMP Osc AMP. |! 
| I 
© | © © O © © O O © 
LNB +28 V SDA SCL ADDR +5V AGC PS OUT | AFC Q 
Power (For Tuning) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Digital DBS Unit 


Type : QF2 ° QF3 
Part No.: ENA6BLILILILILILI 


Type QF2, QF3 high performance QPSK channel 
decoder. 
Suitable for Multimedia Application. 


Features 

@ Compact size, Best fit on Set Top Box and PC-AT 
Board 

@ Easy Interface with Transport Decoder 


Recommended Applications 
@ DBS / CS Digital Set Top Box, PC-AT Board 


@ Performance Specifications, Summary 


1. Input Signal 

2. Input Signal Level 
3. Output Signal 

4. Output Level 

5. Transmission Rate 
6. Host Interface Bus 
7. Power Supply 


8. Modulation Method 


@ Block Diagram 


Analog | and Q baseband 

Digital DBS Tuner (DC7) Output Compatible 

8 Bits Parallel FEC Decorded 
CMOS (3.3 V) Level 


@ QF2 @ QF3 
———— or a 
| A/D, QPSK, FEC 
BolF—* Ber FEC 1 chip LSI Output BS-IF 
CH_SEL 
I2C 12c | NIM_CNT 
iF | STATERR 
; CND 
i MRST 


1, 
E 


4 to 60 M bps. 
a Oa 
+3.3V: TBD 
+5V:TBD 
+ 12V: TBD 
QPSK 
-—— - —— aF 3 I 
| A/D, QPSK, MPEG 
nai | FEC 1 chip LSI IF 


FEC 
Output 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Digital DBS Unit 


@ Dimensions in mm (not to scale) 


MTERMINAL SUPPLY VOLTAGE 


| No. | Terminal Name | Supply Voltage 
V_DC(A 
[2] GND | 
3 [1 IN 
QIN 
Vv DC(A) | +3.3V 
VDC (D +5V 


AGC 


[13{ SDA |__| 
(14{ SCL [| 
|15[ NRESET | 
(16{ SDIN [| 
UeUepu suey pe enen a 
" 119] FSYNC | | 
[20{ GND F{[ | 
| 21{ SYBCLK | i 
|22| NOERR | i 
|23| PSYNC [| si 
[24] DEN | | 
[25[ OCLK | i 
[26] CHDO | | 
|27{ CHD1 | 
|28{[ CHD2 [| | 
|29{ CHD3 | i 
|30| CHD4 | | 
|31{ CHDS [| | 
|32[ CHDe [| | 


alee [olo}=[6 
ees 
OOJOLLJ0 


64.77 “a 
LETT ETE EEE EEE 


BOODDDHDOQDHOYOODODOOO 


METERMINAL SUPPLY VOLTAGE 


[No. | Terminal Name | Supply Voltage | 
3{ CHD6 | 
[4] NOERR | 
[6 | CHDS | 
2 ee 
[8 | CHO1 [| 
Ei: a ee 
16] CHDS {| 
[tif OCcLK | 
}12| CHDO | 
[13] DATAEN [| 
[14] FSYNC [ 
[15| DVB-SEL [| 
| 

[18] SYBCLK [ 

JSveccomearenn f 
SESE [20] NRESET | 


| isd 
SCL (PC) 


ed 
a 
SpA (Foy [ 
VDC (analog) 
ieee 


jas] AFC | 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Digital CATV Tuner 


twe: CT1I0DS 
Part No.: ENA4.J0LILILILI 


Type CT10DS ( Double Conversion ), high 
performance for digital/analog Hybrid transmission 
receiver. 


Features 

@ Low profile / Compact size, Best fit on PC board 
@ Vertical / Horizontal mounting type 

@ Low power consumption 

® Built-in upstream/downstream data filter circuit 


Recommended Applications 
@ CATV Set Top Box for digital and analog Hybrid 
transmission, Cable modem 


@ Performance Specifications, Summary 


U.S.A. Channel Europe Channel Japan Channel 


1. RF Input Frequency 90 to 770 MHz 
2. RF Input Level —- 15to + 15 dBmV 
3. RF Input Impedance 75 Q Unbalanced 
4. PLL Interface 3 wire 
5. Output Frequency ( Analog / Digital ) 38.9 MHz /36.15MHz | 58.75 MHz /57 MHz 
6. Gain 35 dB typ. i 
7. Power Supply +5V: 80mAtyp. 100 mA max. 
+9V: 200 mAtyp. 250 mA max. 
8. Noise Figure 10 dB max. 
9. Phase Noise — 80 dBc / Hz @ 10 kHz offset 
10. Tuning Voltage 0.7 to 28 V 
11. AGC Range Oto —- 20 dB 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Digital CATV Tuner 


@ Dimensions in mm (not to scale) 
@CT10DS 


39.5 max. 


O® OOOODOOW OVBOOOOD Mi TERMINAL SUPPLY VOLTAGE 


109.5 ~ — [No. 
| Up Stream | —— 

[Down Stream] —— __| 
[ENABLE tst| =o ——__ 
Bas ae 
| CLOCK ist | —— 
lacie cae 

| +5.0V__| 


N 


ine) 


Fref OUT 
| BPC +5.0V 


a 
‘aim = tT) i 
im 


ere | 


—— 
DATA 2nd |  —— __| 
ies | 
bo a 


1 


OD 
| BPs +5. 
+B 
d 


L__#8 | 
ENABLE 2n 


10 
11 
1 

16 


CLOCK 2nd 
17 Fref IN 


— | 4 
Oy) } Oo 


@ Block Diagram ( CT10DS ) 


1st MIX 2nd MIX 


ir 
PIN OF, if IF 
© —|HPF ETHPF] LPF + [aPr| > er > cer} © 
HPF || 
rae] = a 
filter 


=] AN Bt 
HO [bee 
© 


O O 
AGC  ENABLE1/CLK/DATA ENABLE2/CLK/DATA 
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Panasonic Digital CATV Tuner 


Type : ETO3DR 
Part No.: ENVLUILIELILIDLI 


Digital Tuner ETO3DR is high performance single 
Conversion tuner for Digital transmission (QAM, 
QPSK) receivers and equipments. 

Advanced high frequency design technology and 
digital technology have been applied to this tuner. 


Features 

@ Compact size, Vertical / Horizontal mounting 
available 

@ Low Phase Noise 

@ Low power consumption 

@ Built in Diplexer UP / DOWN data filter (U.S.A) 

@ Built in RF Loop through (Europe) 


Recommended Applications 
@ Cable modem, Digital CATV Set Top Box, PC data 
receiver 


@ Performance Specifications, Summary 


Europe Channel 
1. RF Input Frequency 47 to 862 MHz 
2. RF Input Impedance 75 Q Unbalanced 
3. Output Center Frequency 36.15 MHz 
4. IF Output Impedance 75 Q Unbalanced 
5. Noise Figure 10 dB max. 
6. Gain 40.dB_typ. 
7. Image Rejection 45 dB min. 
8. Phase Noise — 87 dBc / Hz typ. @ 10 kHz offset 
9. Supply Voltage + 5 V:165 mA typ. 210 mA max. + 5 V:165 mA typ.210 mA max. 
+30V: 1mAtyp. 3mAmax. +30V: 1mAtyp. 3mAmax. 
10.PLL Interface °C 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Digital CATV Tuner 


@ Dimensions in mm (not to scale) 


@® ETO3DR 


TERMINAL SUPPLY VOLTAGE 


| 4 {ANTVSuppy| —5.0V_ 


@ Block Diagram ( U.S.A. ) 


Up/Down 


UHF 
AMP 
Stream MIX ‘a (OC) 
. VHF High AMP Out 
AMP 


|| VHF High 5 


OSC 


VHF Low | 
* AMP ; 
- VHF Low 
OSC | 
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Panasonic 


Digital Terrestrial Tuner 


Type : CT1 OTS 
partNo: ENA4LILILILILIL 


Type CT10TS (Double Conversion) , high 
performance for digital / analog compatible 
transmission receiver. 


Features 
@ Super low profile, Best fit on PC card 
@ Vertical and Horizontal mounting available 


Recommended Applications 
@ Digital Set Top Box, PC card 


@ Performance Specifications, Summary 


= 
SZ; 


Output Frequency 
PLL Interface 


. Lo tuning time 


44 MHz 
3 wire |l?C under development 
50 mS max. 


1. RF Input Tuning Range 54 to 806 MHz 

2. RF Input Impedance 75 Q Unbalanced 

3. AGC Range 50 dB min. 

4. Passband Flatness +/-1.0dB 41 to 47 MHz 

5. Gain 35 dB typ. 

6. Noise Figure 7 dB typ. 9.5 dB max. 

7. Phase Noise — 80 dBc / Hz typ. @10 kHz offset 
8. 

9. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Digital Terrestrial Tuner 


@ Dimensions in mm (not to scale) 


OENELOENEY) : ) Wl TERMINAL SUPPLY VOLTAGE 
56.55 0.5 : 


| 

[ae | 

ENABLE 1st] —— | 

| 5 | DATA1st | —— | 
CLOCK ist | — | 

_ | 

| +5.0V | 


i == ae "We Dd : cy) 7A CACY 409 +50V 
i L 


—— ee = 

+B 

al OUTPUT | ——— 
ce) 


+5.0V 
[14 ENABLE 2nd| —— _| 
115] DATA2nd | —— _ | 
116 |CLOCK 2nd]  —— __| 
a 


jo) 


@ Block Diagram ( CT10TS ) 


658 


1st MIX 2nd MIX 


HPF LPF =| ~~ BPF - ns Pe: > 


: | 
PLL-1}-+) >—+| LPF ~~) PLL-2}—*| >—+| LPF 


O O O O e 
AGC §! fref out EN1/DATA/CLK frefin  ; EN2/DATA/CLK 


outside connection 


yeveuey ch tl 


+30 V +9V Oto+7V 
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Panasonic 


Type : ETO3DR 
Part No.: ENVUILIELILIDLI 


Digital Tuner ETO3DR is a high performance single 
conversion tuner for digital transmission (OFDM) 
receivers and equipment. 

Advanced high frequency design technology and 
digital technology are used in this tuner. 


Features 

@® Compact size, Vertical / Horizontal mounting 
available 

@ Low Phase Noise and High channel selectivity 

@ Built in RF Loop Through circuit ( Optional ) 

@ Base band Interface unit in cluding A / D converter 
( Optional ) 


Recommended Applications 
@ OFDM data receivers, TV, VTR 


M@ Performance Specifications, Summary 


. Input Frequency 

. RF Input Impedance 

. Output Center Frequency 
. IF Output Impedance 

. Noise Figure 

. Gain 

. Image Rejection 

. Phase Noise 


COINIDIaIR WIP] 


9. Supply Voltage 


10. PLL Interface 


* European type available 


U.K.Channel 


Digital Terrestrial Tuner 


ch. 21 to 69 ( 470 to 862 MHz ) 
75 Q Unbalanced 


36.15 MHz 


75 Q Unbalanced 


9.5 dB max. 
38 dB typ. 
45 dB min. 


— 70 dBc /Hz typ. @0.2 to 2 kHz 
— 87 dBc / Hz typ. @ 10 kHz 

70 mAtyp. 9OmA max. 
60 mA typ. 75 mA max. 


+ OV: 
+ 5V: 
+ 30V: 


1 mA typ. 
°C 


3 MA max. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Digital Terrestrial Tuner 


@ Dimensions in mm (not to scale) 
@ ETO3DR 


No. {Terminal Name] Supply Voltage 
| —_~—*”r 
a 2 
aa 
| 4 [ANT Supp! 
| 
(a | 
a. 
| 
a) 
ae 
i... 


Ze 
i?) 


: 5.0 
Fain nice | 
‘el an 
ae 
Ee 
ae 


@ Block Diagram ( ETO3DR ) 


ARES SNES ST ES ek TRS SS a SES IE I TI I SE TE EEL TTT RES ELD TOLD DIL TIT FARE DOD EL DLE LE EEG RELI STINE EL AEE ELIE ETE SPIE AEN SEIDEL: 
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Panasonic Hybrid Components 


Power - Divider 


Miniaturized, high efficiency and low cost, Three Port 
Power Divider made by Hybrid IC's design knowhows 
and high precision pattern 


@ Features 

@ High isolation (between 2 output port) 

@ Miniature, thin & lightweight type (3.2 x 1.6 x 0.6 mm) 
@ For 0.7 GHZ~2.4 GHZ frequency range 

@ Low cost type 


@ Construction 
lM Recommended Applications 


@ Portable Telephone a / 4.8/ (3.2) y 
@ 


@ Personal handyphone System * 4 
@ Mobile Communication System 


GND 
3.5/ (1.6) er 


@GND 
0.95 @OUT1 
®OUT2 


@ Block Diagram 


ANT 


@ Typical Characteristics 


= Gl ERIDED — EMDFD 


EHFFD | EHFFD | EHFFD i EHFFD | EHFFD 
es, = Gl — 1506 | 1502 | 1503 i 1508 | 1509 
(1607~1685 1607~1 
aa 753~797| 753~797| 920~ “om 1880~ apres 720~760] 1530~1640| 1850-1920] 1000 |2100~2200 
Insertion Loss 
Isolati | | | 8mi | | | 
a 20min | 20min | 20min ( inn 15min | 18min | 20min | 17min | 18min | 20min | 18min 
20min 
Size(mm) 4.8X3.5 | 4.8X3.5 | 4.8X3.5 | 4.8X3.5 | 4.8X3.5 | 3.2X1.6 | 3.2X1.6 | 3.2X1.6 | 3.2X1.6 | 3.2X1.6 |3.2X1.6 


x Part No. of EHD::::-:: is transfered from EHD to EHF in order to standardize of Part No. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Hybrid Components 


Directional Coupler 


Miniaturized, high efficency and low cost Directional 
Coupler made by Hybrid IC's desigh knowhows and 
high precision pattern 


@ Features 

@ Miniature, thin (1.6 x 1.6 x 0.6 mm) and low cost 
@ For 0.7 GHZ~2.0 GHZ frequency range 

@ Input/Output port are alternative 


Mi Recommended Applications 
@ Portable Telephone 

@ Personal handyphone System 

@ Mobile Communication System 
@ Dual Mode Portable Telephone 


@ Block Diagram 


transmitter 


receiver 


@ Typical Characteristics 


@ Construction 


oe Conncct on PCB 


@ GND 
16 = @D. OUT 
®IN 
©NC 
@NC 


A n 


@Additre 
@Detect out 
@IN 

@OUT 


EHDFD |EHDFD |EHDFD |}|EHDFD |EHDFD |EHFFD | EHFFD | EHFFD | EHFFD | EHFFD | EHFFD 
1508" | 1556" | 1508" 11554" 155s" 1550 1540"' | 1541*' 1543 1544 1082 
Performance 
- wap 1S8= | 1.85* lan an) C8Ge [188 |e 4 (08-10 
0.25dB |0.35dB | 0.2dB | 0.38dB |0.35dB | 0.3dB |0.25dB | 0.4dB | 0.4dB |0.25dB | 0.45dB 
(dB) max max max max max max max max max max max 


Frequency 


Insertion Loss 


Coupled Value |17#20B ]14+2dB |20+20B |17+2dB 
(dB) +1dB} +1dB} +1dB| +1dB 


3 


Isolation 


VSWR 


14+1dB |20+1dB 

ee 3 
20dB | 26dB 25dB 22dB | 20dB 25dB | 20dB 
min min min min min min min 


i as ans ¢ 
25dB | 20dB | 28dB | 23dB 
(dB) min min min min 


17+2dB 


14+1dB|14+2dB 


Size 3.2x1.6 [3.21.6 |3.2x1.6 |3.2x1.6 |3.2x1.6 | 3.21.6 | 1.6x1.6 | 1.61.6 | 1.6x1.6 | 1.6x1.6 | 3.21.6 
(SOQ) 


*1: External terminal resister (50Q) must be connected 


*2: Part No. of EHD::-:::- is transfered from EHD to EHF inorder to standardize of Part No. 


*3.: +1dB for narrow Band 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Hybrid Components 


Balun 


Ultra miniaturized, most thin, high precision, and low 
cost by Ultra Fine Thick Film Process 


@ Features 

@ Ultra miniaturized, thin type (1.6 x 1.6 x 0.6) 

@ Available for each frequency range 

@ Impedance matching 50 2~200 Q, 50 Q~ 100 Q 


a @ Construction k si = 
li Recommended Applications : 


@ Digital Portable Telephone 
@ Personal handyphone System 
@ Dual mode Portable Telephone 


@ An equivalent circuit 


Fig. 1 Fig. 2 


Divider Lo 
Fig. 3 Fig. 4 
to PA 
O— 05H («) 
TX 


@ Typical Characteristics 


Part No. 
EHAFD| EHAFD|EHAFD! EHFFD | EHFFD| EHFFD | EHFFD | EHFFD | EHFFD | EHFFD|EHFUX | EHFTX | EHFTX 
1611 | 1613 | 1615 | 1618 | 1619 | 1621 | 1622 | 1623 | 1626 | 1627 | O85D | 707-5 | 705E4 
Performance 
Frequency 1.6 | 248MHz |0.8~1.0/0.5~1.5| 1.95 |1.1~1.4/0.8~1.6]1.6~2.5] 1.6~1.8] 1.55~2.011.7~1.9 | 350~600 | 220~330 
(GHZ) 166 — |(150~500) 
Insertion Loss 1 3 1 1 2 1 2 2 1 1 15 | 2 1 
(dB) (3) 
Difference of 180215 | 180+15 | 180+15} 180#15 | 180+15 | 180+15 | 180+15| 180+15| 180+15 | 180+15 |180+15 | 180+15 | 180+15 
phase (deg) 
Impedance(Q) 50/200 | 50/200 | 50/200 | 50/50 | 50/50 | 50/200 | 50/200 | 50/200 | 50/200 | 50/50 | 50/50 | 50/200 | 50/100 
Size (mm) 3.2x1.6 | 4.5x2.5 | 3.21.6 | 3.2x1.6 | 3.21.6 | 3.2x1.6 | 1.6x1.6 | 1.6x1.6 | 3.2x1.6 soehanelion 4.5x2.5 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Hybrid Components 
Coupler with Filter, LC Filter 


The miniaturized, ultra thin, high precison, a low 
price were realized by original fine printed substrate 


@ Features 
@ Super miniaturized and thin of 0.6mm 


@ Cope with each frequency range ® Construction 


@ Compound functional coupler with Filter 


lM Recommended Applications 
@ Portable digital telephone 
@ PHS 


@ Block Diagram 


Transmiting part 


Receiving part 


Typical Characteristics 


EHFFD EHFTX EHFTX EHFTX EHFTX EHFTX EHFIX EHFUX | EHFUX 
1625 7538P15 753C 753G 753P8 753N 7539 009 032 
Performance 
frites 1890~1920 | 1429~1453| 824~849 | 880~915 | 925~956] 1710~1785 | 1850~1910 | 1880~1910} 720~760 
Z 
Insertion Loss 
2F@orF@-Fif *" i 
Degree of a 20 20 20 20 18 18 
decline (dB) 
SF@ or Fo+Fif *? 
Degree of a 20 20 18 20 20 18 18 
decline (dB) 
Coupling facter 14 
(dB) 
Size 4.5x2.5 | 3.2x1.6 | 3.2x1.6 | 3.2x16 | 3.216] 3.2x16 | 3.21.6 3.21.6 | 3.2x1.6 


x tAsk the product’s number, because it is changed along with the specification change 
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Panasonic Hybrid Components 


Miniaturized SMDs for Mobile Communication 


@ Block Diagram 


F.E. Module Matching Matching 


OI 


Divider 


LH oe 


ANT | Matching 


\._ Resonator 


Modulator 


Koed 


Directional Coupler Resonator 


Miniature SMD for Mobile Communication. 
(1.6x1.6, 3.2x1.6, 4.5x2.5, 4.8x3.5) 


Balun Directional Coupler Divider 


(Application) (Application) (Application) 
@ Single/Double Balanced Mixer. To Control the transmitter power. To divide internal signals. (ex:VCO) 
@) Diffrential AMP, Matching. 


(Circuit Diagram) (Circuit Diagram) (Circuit Diagram) 
iN ouTt IN OUT IN ouT! 
en | SA ewes I OUT2 


LC Filter Coupler with Filter Matching Device 


(Application) (Application) (Application) 
Suppression of the image frequency. Suppress spurious Matching 
Suppression of spurious To Control the transmitter power 


OUT 


(Circuit Diagram) (Circuit Diagram) 


(Circuit Diagram) 


a, me | pn ESE. 5 
poe" > oO Te i +o rmbo+ 


g Lom inn emo GND GND ——p --— 400Q rT 
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Panasonic Hybrid Components 


Miniature RF Devices list for the Mobile Communication 
a Coupler LC 
Directional Coupler Power Divider Balun with filter | filter 
X frequenc 1'st Local 
ee ae | 32x16 | 32x16 | frequency 
Lowcoupled | standard] Highcoupled| 48x35 | 32x16 16x16 32x16 145x25| [45.25 
NTT = | 925~940 JEHDFD1555 /EHDFD 1559 JEHDFD 1551 |EHDFD1500 JEHDFD1507 780~795 
EHDFD1556|EHDFD1501 
NTACS | 898~901 |EHDFD1555 |EHDFD 1559 JEHDFD 1551 |EHDFD1500 753~788 
915~925 EHDFD1556 |EHDFD1501 
AMPS — | 824~849 JEHDFD1555 |EHDFD 1559 JEHDFD 1551 JEHDFD 1505 |EHDFD 1508 EHFTX753C 952~977 
EHFFD1544 |EHDFD1556 
EHFFD1544 
PDC800 | 925~956 JEHDFD1555 JEHDFD 1559 JEHDFD1556 JEHDFD 1505 |EHFFD1502 jEHFFD1622 |EHAFD1615 |EHATX753P8|EHFUX032| 940~956 
EHDFD 1541 |EHDFD1540 EHFFD1618 
EHFFD 1627 
1429~ 1453 EHDFD1554 |EHDFD 1559 |EHDFD1516 |EHDFD 1506 | EHFFD1623 JEHAFD1611 |EHATX753] EHFUXOO9P | 1607~1631 
EHFFD1619 P15 
EHDFD1556 }|EHDFD1515 |EHFFD 1502 | EHFFD1622 |EHAFD1615 |EHATX753G 802~827 
18 1006~1031 
EHDFD1556}EHDFD1505 |EHFFD 1508 wore] 952~977 
EHATX753G| EHFUX032 | 720~760 
EHDFD1553 EHATX753S |EHFUX009A | 1650~ 1685 
EHDFD1541 
EHDFD1553 JEHDFD 1559 |EHDFD1516 JEHDFD 1506 EHATX753S |EHFUXO09A | 1607~ 1685 
EHDFD1541 
EHFFD1619 
EHDFD 1553] EHDFD 1559 EHFFD 1503) EHFFD1623) EHFFD1626 | EHATX753N| EHFUXOO9N] 1550~1640 
EHDFD1541 EHFFD 1627 


ANALOG 


DIGITAL 


eS 0 EPA EIT SET LP I PEE RED RMN LA SECTS SAT BE EB DS APPT ES LR SD STEM EIS STR IL TE: BH GSE EIS RET RT MR TE NE. LEE IL IE 
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Panasonic 


668 


Application Area 
Application Product Part Number | Page Ty . . : Comm./ 
(Video) Audio Automobile] Office Measuring 
es ~ . efolo) jo 


Information 
and 
Communication 


General Audio 


CONTENTS 


73- 


SMD Reflowable Solder 67 
Mount 

680- 

682 


Compact Sounder 


ine) 


Magnetic Type Sounder 


Others 
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Panasonic 


Micro Speaker 


Micro Speaker 


@ Features 

@ Thin and lightweight design 

@ High efficiency and high fidelity sound 
@ High reliability 


MM Recommended Applications 
@ Compact AV equipment 
@ Electronic office equipment 


@ Information and communication equipment 


@ Specifications 


Input (W) Applications 
Part No. (Q2) fo |Frequency| S.P.L. (g) 
Imp. | (Hz) Range |(dB/1mW)} Mass | Tele- AV OA 

Rated] max. phones | Comm. Jequipment}equipment| Alarm 
amie joe —| 7 [rw [eox[ va] | o | o | o |e [wm 
cserion [oxo —| 8 | 60 oso om 
asin [oso] —| 8 [senso] wo] eo] @ |e | 0] © [a 
cassrea [om] —| @ |sole-sox] oof of @ | |e |e |« 
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Panasonic 


Micro Speaker 


EAS2P113D 


EAS2P104H 


EAS3P 127A 


EAS3P128A 


EAS2P20C 


Dimensions in mm (not to scale) 


se) 
oO 
S 
Dimensions in mm (not to scale) 
Dimensions in mm (not to scale) 
Dimensions in mm (not to scale) 
—— | 
~ oo ~ 
6135 
tT “4 
8.8 
Vt 
oly 
i 
¢20 , 


$20.0 


$28 


Ke} 

ise) 

. 
| 


EAS2P113D 


+ 
! = 523: 
=S==5: == : 
oe thy 
f = 
2 
: ES z = Ly 
meeeesee = 


70 as — ri 
meeeeens 
20 50 100 200250 500 1k1.25k 2k2.5k = 5k 10K12.5k20k 
(Hz) OdB=2x10°N/m? 
EAS2P104H 


——-F +—_+-+-+ + 4 
= ae as aes = 
= 2 os — 
90 << a Seo emo oe 
+ 1 4 bi SOR EN 
t — a a . menene 


20 50 100 200250 500 1k1.25k 2k 2 5k 5k 10k12 5k 20k 
(Hz) OdB=2x 10°5N/m* 


EAS3P 127A 


20 50 100 200250 «86500 1k1.25k 2k 2.5k 5k 10K12.5k 20k 
OdB=2x10°N/m? 


EAS3P 128A 


= t 

=o C4 oo —— =F t 

20 50 100 200 500 1k1.25k 2k2.5k 5k 10K12.5k20k 
O0dB=2x10°N/m? 
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Panasonic | Speaker 


Compact Sounder 


@ Purpose of Development 

@ Compact and high sound pressure level sounder for 
slim & compact of mobile communication equipment 

Industrial Properties : 7 Patents pending 


@ Features 

@ Compact and lightweight design 
@ High sound pressure level 

@ Low frequency reproduction 


HM Recommended Applications 
@ Cellular and Mobile phone 

@ PHS 

@ Pager 


Appearance in mm (not to scale) 


1x2.9 


@ Specifications 


Item EAF8RMO7CE 
S.P.L. (3.6Voe > 10 om at 2.5 KHz) 93 dB TYP. (87 dB min.) 
Applicable Frequency 2.5 — 2.7 kHz 
D.C. Resistance 20 Q 
Mass 0.5 g max. 


li Frequency Response Curve 


i 


+ 4 + + + — + + + ——+ + + + + * 
—! + t . —— 4 + f ri + | + +--+ —+-+ * 
4 } " + __}__} 4 - { } 1 | ee 


a 


wy FP 


ae 


20 50 100 200 250 500 (Hz) 1 K1.25 K 2K25K 5K 10K 
Hz 
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Panasonic Speaker 


SMD Reflowable Sounder 


@ Purpose of Development 

@ Developed compact and higher performance 
sounder which enables reflow soldering in SMD 
type, contriving further improvement of mountability 
of ringing sounder to be used for personal cellular 
telephone and PHS, etc. 

Industrial Properties : 8 Patents pending 


EAF8RMO8EF 


@ Features n Soldering Conditions 
@ Applicable to reflow soldering 

@ Compact and lightweight design 

@ High sound pressure level 

@ Low frequency reproduction 

@ Applicable to Tape and Reel packaging 


HM Recommended Applications 
@ Cellular and Mobile phone 

@ PHS 

@ Pager 


@ Appearancein mm (not to scale) 


LZ) 
. EAF8RMO8EF EAF8RMO8EN 
BM Specifications 
Item EAF8RMO8EF 
S.P.L. (3.6Vo. - 10 cm at 2.5 kHz) 93 dB TYP. (87 dB min.) 
Applicable Frequency 2.5 — 2.7 kHz 
D.C. Resistance 20 © 

Mass 0.5 g max. 


M@ Frequency Response Curve 


(dB) 


EAF8RMO8EF 
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Panasonic General Speaker 


General Speaker 


@ Features 

@ Reproduce wide range of frequency 
@ Apply to wide variety of needs 

@ Wide range of product selection 


HM Recommended Applications 
@ CD-radio-cassette recorders, Radios 
@ Information and communication equipment 


@ Specifications 


Input (W) (Q) fe 


Part No. Imp. (Hz) Frequency (dB/1 W/ Comments 
EAS-4sPi0as = f.0.25] — | 8 | | 
casspas [ore|— |e | 
cas-orcesfos{—| se | | Flange | 920 | 

cas-oreass foes|—| es | | ves400 | #20 

casaooaco | 1 |—| 1 | | Fwrenge | 790 | 12 

casaoosa | 1 [—]|s | | FutRange | ro0 | 7 

casaoosc _[os|—| s | | FulRange | 700 | 8 
eascrosoane [1s |—| 1 | | FulRange | 900 
cas-coossoez [is|—| 16 | | FuiRange | aro | 45 
cas-caosea2 [a |— | | | Fuirerge | 9s | 105 


(Hz) S.PLL.’ 
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Panasonic General Speaker 


EAS4P1 5SA Dimensions in mm (not to scale) GASAP IGOR 


ee 


w 
wv 
Ss 
70 rt = 
iii =SlS=s 
20 BO 100 200250 600. 1k1.25k 225k 6k  10K125k20k 
ss | (Hz) OdB =2x10°N/m? 
EAS45P30S Cirnensone Infraiitnatte wale) EAS45P30S 
16.7 
2.3 
11.4 
‘coma | 
HH seccass = 
= = ===. =e 
—= Ss tf = 13 =o 
S 2 90 = of See: CRETATIEEEE 
—s —— \; == 
PEER EE Ep EP Pee be pe 
Laces 20 50 100 200250 500. 1k1.25k 225k 5k  10K/25k20k 
(Hz) OdB=2x10°N/m? 
EAS45 P36S Dimensions in mm (not to scale) EAS45P36S 


= = 
ae i 
ae + 
+ 


4 
= 


Mt 


HINT 


FRESE 
antl 


SSSSS3: 
7 = tt 


20 100 200250 500 1k1.25k 225k Sk 1012 5k20k 
(Hz) OdB=2x10 5N/m? 


EAS45P104S 


Dimensions in mm (not to scale) 


EASS5SP 13S 


Dimensions in mm (not to scale) 


EAS6P22S 


Dimensions in mm (not to scale) 


EAS8P29SG 


Dimensions in mm (not to scale) 
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Panasonic General Speaker 


EAS8P36S 


Dimensions in mm (not to scale) 


@35+1.0 


EAS4D02C0 


Dimensions in mm (not to scale) 


42.6+0.5 


Slt 
0 
L 


31.1+0.5 


EAS4D05A 


Dimensions in mm (not to scale) 


36.240.3 


EAS4D06C 


Dimensions in mm (not to scale) 


40.0+0.2 


EAS14PX09B1 


Dimensions in mm (not to scale) 


EAS16PX27C1 <i 
Dimensions in mm (not to scale) 
2129.6 
aa 


EAS23DX02B 1 


Dimensions in mm (not to scale) 
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Panasonic General Speaker 


EAS23DX03B 1 


Dimensions in mm (not to scale) 


EAS13K11HB4-A 


Dimensions in mm (not to scale) 


. 


EASG7D504A2 


Dimensions in mm (not to scale) 


EASG9D550B2 


Dimensions in mm (not to scale) 


EASG9D541A2 


Dimensions in mm (not to scale) 


EASG12D531E2 


Dimensions in mm (not to scale) 
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Panasonic 


Speaker 


@ Explanation of Part Numbers 


@ Installation Exampies 


1) Lead and lug terminal types 


(tosecion Far the abcve} 


2) Pin termina! type 


Vertical on type Honzanial pin tyoe 


Pantod circuit board 


Product Code 


Diameter (cm) 


The outside diameter is indicated by 
the nominal value. 

However, in the case of oval, it 
indicates Major axis 


(Example) EAS12P126 


Diameter 


Diameter Type 


re oN 
i; @) 


Diameter {mm) 
Diameter, longer side or mayor axis 


(2) 
FR | Magnetic type 
Others 


2 kHz - 3 kHz 


Classification 


Symbol 


[> [Homariver | 


Round cone speakers with a nominal diameter of 12 cm 
| Exceptionally, for part of dome tweeters and drivers, the ou tside diameter 
is indicated by the diameter of voice coil. 


For cone tweeters, the outside diameter of cone paper may be 


(Example) EAS25KH08 


Dome tweeter with a 25 mm diameter voice coil 


@ Explanation of Part Numbers 


lelale} LE ILI LILI LI 


Frequency Order of planning Terminal shape Classification 
B @) ® & 


Order of planning 
01 to 99 in order of planning 


Lead wire 
[8 | Horzonta’ on 
To | tug terminal | 
Others 


Classitication 
Beginning with letter A {depending on impedance} 


Design No. 
division 


Numbers 01,02:::10,11::100, 


101---999 can be entered accor- 
ding to the design order. 


indicated. 


| AST a A aL San ER TA aA RES LE A EE A SB SDE FT EAS EAE OTS Se EE ES ST CLS BE A EES i PO TR ET 
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@ Speaker substitute characteristics 

We consider that the sound should be evaluated by 
ears finally, but then our subjectivity enters, and 
therefore, the substitute characteristics Subject to 
measurement by measuring instrument is now thought. 
Hereafter, we introduce the important characteristics 
especially to maintain and control the speaker quality. 
(Related standards: JIS C5532) 


@ Min. resonance frequency (fo) 

Normally, it is called “fo”, and in JIS it is specified as 
the lowest frequency of the frequencies that the 
absolute value of the voice coil electrical impedance 
becomes extremely large. 

This resonance frequency is raised by the speaker 
vibration-system mass and suspension compliance 
such as edge, damper or the like Supporting it, and 
an important factor to decide the low-pass reproduction 
limit in the speaker. 

In addition, fo is considerably changed by the 
temperature, humidity, inout voltage, supporting method, 
etc. If the strict value is needed, it is necessary to 
apply the specified input voltage and take a 
measurement at 20 °C/65 % (R.H.) with no baffle. 


@® Impedance 

The electrical impedance characteristics of the 
Speaker shows an impedance change of the voice-coil 
by frequency, and generally it is as shown in Fig-1. 
And, in normal case, sudden rising is done at fo, and 
then rising is done according to the voice coil 
inductance. 


Electric impedance (Q) 


Rated impedance 


fo 400 Hz 
Frequency (Hz) 


fig-1 


As a rule, the rated impedance to be indicated on the 
speaker is to be specified with the frequency coming 
to be extremely small (frequency of more than fo), 
however, in some frequency range the constant value 
is approximately shown, and therefore for us, small 
diameter (9cm max.): 1000 Hz, intermediate/large 
diameter (10cm min.): 400 Hz and tweeter: 5000 Hz 
are taken as a guide to specify. Additionally, for rated 
impedance, the following values are to be standard. 
(4Q, 8Q, 16Q, 32Q) 


@ Speaker input 

This item is specified in JIS as that in the case the 
voltage in voice coil terminals is applied to the just 
resistance of which value is equal to the rated impedance, 
it is an electric power to be consumed by that resistance 
value, and it means the electrical power to be calculated 
as follows: 

ye Where, P=Speaker input (W) 
=F Z=Rated impedance of speaker (Q) 
V=Voltage in voice coil terminal (V) 


@ Rated input 

This is to allow the speaker to operate adequately, and 
individually the voltage calculated from the specified 
input and rated impedance is applied to the voice coil 
terminal, and then it is required to meet the following 
1OSIS, 

@® Operating test (Program source) 

@) Unusual noise test (Sine wave) 

@) Distortion factor test 

@ Continuous load test or Service life test (White noise) 
In addition, the band-specified speaker uses the 
specified dividing network. 

For more details of these testing methods, see the 
Japanese Industrial Standard (JIS). 

If continuously used as rated input herein, the value is 
to endure the thermal destruction due to temperature 
rise of voice coil and mechanical fatigue of the support- 
system (edge, etc.) and flexible wire. But, if the 
operation is kept long exceeding the rated input, we 
cannot ensure the normal operation and service life. 
So, you must take care. 

Additionally, for use with a set having extremely large 
internal resistance, that is, if to be used under the 
condition that is near the constant current driving, the 
signal voltage to be applied to the speaker is so 
increased near fo, therefore, a danger such as bottom 
contact, baffle contact, etc. may be raised. 

Therefore, although there is an allowance to some 
extent, you are required to use within the specified 
voltage over the entire frequency band. 

As for ambient temperature for operation, setting is 
done with 40°C at high temperature side and —20 °C at 
low temperature side as a standard, but if it is 
different from for general, such as for car mounting and 
outdoor, it should be subject to other specifications, and 
contact us. 


@ Max. input 

It is a max. value of the allowable input in case the 
signal is applied to the speaker for extremely short 
time, and the input is to be applied so that the max. 
value of the program signal comes to max. input of the 
speaker 2 or 3 times per min. by indication of VU 
meter, and then insured that there is no contact 
phenomenon such as bottom contact of voice coil, etc. 
and other mechanical damage is free, and specified 
individually. In addition, the band-specified speaker uses 
the dividing network specified individually. 

For acoustic load, unless otherwise specified, the 
enclosure specified in our standard is to be used. 
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@ Sound pressure frequency characteristics 

It is a representative one of the speaker substitute 
Characteristics, and the constant voltage (or constant 
Current in rare case) is to be applied to the speaker 
to determine the relationship between the frequency 
and sound pressure level. Thus, it is a guide for the 
speaker reproducing band, conversion efficiency, 
flatness, etc. and also considered as a most general 
guide in judging the speaker tone quality. 

The sound pressure frequency characteristics is 
measured and shown pursuant to the Japanese 
Industrial Standard (JIS), but because it is in the 
commonly-called JIS standard enclosure, if placed in the 
actual set, it receives an influence, thereby coming to a 
different characteristics, by various conditions such as 
set cabinet size, internal capacity, construction of 
speaker mounting part, grill opening rate and shape, 
extent of rear air vent, etc. 

Therefore, in order to obtain a good tone quality, it is 
necessary to have a total sound-making including the 
speaker, cabinet, amplifier characteristics or the like. 
@ Output sound pressure level 

It is a value of showing the speaker efficiency, that is, 
if the input of 1W is applied to the speaker, the sound 
pressure is generated at the distance of 1m on the 
central axis from the reference point of that speaker. 
This sound pressure is pointed herein, and the sound 
pressure of 3- or 4-point frequency specified individually 
is calculated and averaged for indication. 

In addition, for small-diameter speaker or the like 
(rated input less than 1 W), the measurement is made 
with the input of less than that value, and then it is 
converted to 1 W for indication. 

In addition, the frequency characteristics and sound 
pressure level of the speaker receive an influence by 
the conditions of a room to be measured, baffle shape 
of JIS standard enclosure, etc., therefore, in some 
case comparison with other company’s measured data 
may not be possible to do. 


@ Assurance of speaker reliability 

For assurance activities of our speaker’s reliability, we 

have made efforts to improve the reliability of products 

and parts materials, develop the testing method, 

accumulate the trouble analysis and _ correcting 

remedies, and maintain and complete the reliability 

control system for long years, and then in 1979 we 

passed the quality authorization by Japan Electronic 

Parts Reliability Center (RCJ), which is the first in the 

speaker industry. 

The following are some examples of our concrete 

reliability assurance activities. 

@ Complete reliability design and evaluation in a 
stage of new product design. 

@ Implementation of reliability evaluation in a first lot 

@ Periodic implementation of reliability evaluation to 
study products 

@ Trouble analysis and correcting remedies in activity 

For determinations on assurance of products reliability, 

see the embodied regulations in our quality authorized 

specification (cone speaker). 


In addition, although the reliability assurance items, 
conditions or the like are specified with speakers 
classified by applications; for general, car mounting 
and outdoor, if the special specification is required, you 
shall contact us. 


M@ Mounting of speaker 

Since the tone quality, sound volume and service life 
of the speaker are influenced largely by its mounting 
method, please consider the following points. 


@ Speaker mounting part to be clean 

If there are foreign matters such as solder chip, lead 
(wire) chip, iron powder, etc. at the speaker mounting 
part and around it, an unusual noise may be emitted 
by touching the vibrating cone in the worst case, 
therefore, care should be taken. 


@ Speaker performance receiving large change by 
baffle (cabinet) 

The reproducing capacity of the speaker low sound 
part is influenced largely by the baffle (cabinet). 

A large speaker is preferable in the allowable range, 
and making a cylindrical part at speaker front and 
placing obstructions, thick cloth, etc. are not good 
generally. In addition, if the content is excessively 
packed to the speaker rear and also there is a large 
gap or hole between the speaker and baffle, the baffle 
may become useless and the original performance of 
the speaker may not utilized fully, causing emission of 
unusual noise in some case, and therefore care should 
be taken. 


@ Forcible tightening causing unusual noise emitted 

In mounting the speaker, consideration is necessary 
so that the force shall be uniformly applied to the 
entire frame periphery. If a part is pressed strongly 
for mounting, the frame and cone may be deformed 
or an unusual noise may be emitted. 


@ Soldering in place to terminal lug 

Soldering to terminal lugs should be prevented from 
the part where the voice coil lead (or flexible wire) is 
soldered. lf “B” shown below is soldered, the lead 
(wire) (flexible wire) may be loosened, thereby 
Causing emission of unusual noise in some case. 


B 
A:-- Soldering part in place 
B::: Part where voice coil lead 
is soldered 


Speaker Rear Side 
(Terminal lug) 


fig—2 


@ DC electrical potential prevented applying to voice coil 
If the DC electrical potential [allowing voice coil to 
reach (+)] is applied between the voice coil and 
frame (chassis), the voice coil may be disconnected 
due to electrolytic corrosion. In particular, if its wire 
diameter is thin or it is used in a place with much 
moisture, it may be so dangerous and should be 
avoided absolutely. 
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Panasonic Magnetic Type Sounder 


Magnetic Type Sounder 


Features 

Compact, Light weight design and High sound pressure 
Low Frequency Reproduction 

Reproduce Clear Sound 

Soldering Temp. 350 °C, 1.5 sec 


Recommended Applications 
Personal Cellular Telephones 
PHS 

Electronic Office Equipment 
Pager 

Alarm 


@ Specifications 
For OA Equipment, Alarm and Other Applications 


Applications 


Part No. 


Applicable 
Frequency 


(dB/1W/1m) 


Noh ome equipment 


(Hz) Toys | Alarm 
EAFBRMOTCE ro [ao | |e [rsenl fe | > > 
EAFERMOBE po {| me | |e __fesan{ | @ { {| _} _ 
carrenToaCI] 50 | 360 | 60 |asirsvon) 248 | @ | | | | 
EAP 2RFOM [awe [ [avaeol go TS a ae 
carvanwora) | so | 175 | 45 [92(rsvims)| asx | | © | © | | O_ 
EAP AROGL 150 ra [avamn| ane | Te fe Te To, O 
a ES ee e 
EAF 69020 so | so [ws foursimel zx] |e |] @ [o O 
carconore | 100 | 150 | 25 [oac.sevrns)) rea | | | © | © | O | O 
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EAF8R MO7C FE Dimensions in mm (not to scale) 
7 
EAF8R MO8E Dimensions in mm (not to scale) 
© © 
r 
wo 
[ee] 
O 
EAF12RT04CC 
Dimensions in mm (not to scale) 
22.3 ‘ 
[ = | 
2 
a 
1k 2k 5k 10k 
(Hz) 
EAF12RF04C 
Dimensions in mm (not to scale) 
22.3 | { aa 
100 =oe 
S 90 | Ee 
Q (dB) | tt 
80 : = 
70. = 
—— eeeee 
1k 2k 5k 10k 
(Hz) 
EAF14RMO7C 
Dimensions in mm (not to scale) 
22.3 
TH 
= 
10k 
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EAF1 4RO6A Dimensions in mm (not to scale) EAF 1 4RO6C 
EAF1 4RO6B EAF14RMO6CN sine wave 1,5 Vms 
EAF14RMOGCT «10.1.5 max (siroutbatie 
22.8 | | 19 | | 


/ 
\/ 


1.1x 0.41 


EAF1 4RO6A Dimensions in mm (not to scale) EAF1 4RO6CW EAF 1 4RO6CT 


5.0 po ALO 


mM 
Yh: 


—— 
_— 


Ly = 
==} 
L 


tt // 
L Fd 
7 a|| |g 
@ Longe ee ay Ya 
erminal 
EAF16RO02B Dimensions in mm (not to scale) EAF16RO2C 
(sathout bafta) 
EAF20RO01 C Dimensions in mm (not to scale) 


( sine wave 1,5 Vms ) 
without baffle 
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Microphone Cartridges 


Omnidirectional Back Electret 


Condenser Microphone Cartridge 


Series: WM -64A/ 64C/ 64K 
WM-64BC/64BK (pin type) 


@ Features 

@ Very small, thin type omnidirectional microphone 

@ Most suited to products having limited space 

@ Back electret type designed for high resistance to 
vibrations 

@ Better shielded, RF noise-resistant type 


@ Sensitivity 


Vs = 2.0V 
RL = 2.2K 


@ Specifications 


-45 + 4dB 


X: -46 + 3dB 
T: -44 + 3dB 


Sensitivity 

Impedance 

Directivity 

Frequency 

Max. operation voltage 
Standard operation voltage 
Current consumption 
Sensitivity reduction 

S/N ratio 


@ Typical Frequency Response Curve 


S +10 
® 
2 
& 0 
©. 
® 
© —10 
® 
ee 
3 -20 
or 
ae 
100 200 
#@ Dimensions in mm (not to scale) 
WNM-64A/64C/64K 
ans 
__| _ , Term 1 
output 
oO 
i 
iS) 
nee \ Term 2 
ground 


500 1000 2000 5000 10000 20000 
Frequency (Hz) 


@ Recommended Applications 

@ WM-64C (33 pF) — GSM, PDC, etc. 

@ WM-64K (10 pF) — DECT, PHS, PCN, PCS, etc. 
@ WM-64BC (33 pF)—GSM, PDC, etc. (pin type) 
@ WM-64BK (10 pF)—DECT, PHS, PCN, PCS, etc. 


(pin type) 
@ WM-64A without capacitor 


—45+4dB (0dB = 1V/Pa, 1kHz) 
Less than 2.2 k 
Omnidirectional 

20-16,000 Hz 
10V 
2V 
Max. 0.5 mA 
Within —3 dB at 1.5V 
More than 58 dB 


WM-64BC/64BK 


J 
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Microphone Cartridges 


Omnidirectional Back Electret 
Condenser Microphone Cartridge 


Series: WM-62EC/62EK 
WM-64EC/64EK 


@ Features 

@ Non-soldering connection 

@ Provides gold-plated contact area 

@ Most suited to products having limited space 

@ Back electret type designed for high resistance 
to vibrations 

@ Better shielded, RF noise-resistant type 


@ Sensitivity 


-43 + 4dB 
Vs = 2.0V 
RL = 2.2k ( T: -44 + 3dB ) 
Y: -42 + 3dB 


M@ Specifications 
Sensitivity 

Impedance 

Directivity 

Frequency 

Max. operation voltage 
Standard operation voltage 
Current consumption 
Sensitivity reduction 

S/N ratio 


m@ Recommended Applications 

@ WM-62EC/64EC (33 pF)—GSM, PDC, etc. 

@ WM-62EK/64EK (10 pF)—DECT, PHS, PCN, PCS, etc. 
@® WM-62EC/64EC (33 pF)—GSM, PDC 

@ WM-62EK/64EK (10 pF)—DECT, PHS, PCN, PCS 


—43+4dB (OdB = 1V/Pa, 1kHz) 
Less than 2.2 k 
Omnidirectional 

20-16,000 Hz 
10V 
2V 
Max. 0.5 mA 
Within -3 dB at 1.5V 
More than 58 dB 


@ Typical Frequency Response Curve 


100 200 1000 2000 5000 10000 20000 
one (Hz) 


+20 


y 


cia 


—-10 


“eu 


Relative Response (dB) 


en 


@ Dimensions in mm (not to scale) 


WM-62EC/62EK WM-64EC/64EK 


<i Term 1 output cae 
_ / 01.0 __| Term 1 output 
t 01.0 
2 Film Mask S Film mask 
ce) @1.2/026 Q @1.2/02.6 
<i Term 2 | 
i 24.5 \ ground a 045 
; ener a a {erm 2 ground 
Au Min 0.1 um 02.8 


Au Min 0.1 um 02.8 
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Panasonic Microphone Cartridges 


Omnidirectional Back Electret 
Condenser Microphone Cartridge 


Series: WM-62PC/ 62PK (pin type) 


WM-64PC/ 64PK (pin type) 

@ Features @ Recommended Applications 
@ Provides special lead pins which realize connector @ WM-62PC/64PC (33 pF)—GSM, PDC, etc. 

connection or direct-in to PCB @ WM-62PK/64PK (10 pF)—DECT, PHS, PCN, PCS, etc. 
@ Very small, thin type omnidirectional microphone @ WM-62PC/64PC (33 pF)—GSM, PDC 
@ Most suited to products having limited space @ WM-62PK/64PK (10 pF)—DECT, PHS, PCN, PCS 
@ Back electret type designed for high resistance to 

vibrations 


@ Better shielded, RF noise-resistant type 


@ Sensitivity 
WM-62PC/62PK WM-64PC/64PK 
-45 + 4dB —45 + 4dB 
RL = 22k X: -46 + 3dB X: -46 + 3dB 

T: -44 + 3dB 

U: -40 + 3dB T: -44 + 3dB 
@ Specifications 
Sensitivity —45+4dB (OdB = 1V/Pa, 1kHz) 
Impedance Less than 2.2 k 
Directivity Omnidirectional 
Frequency 20-16,000 Hz 
Max. operation voltage 10V 
Standard operation voltage 2V 
Current consumption Max. 0.5 mA 
Sensitivity reduction Within —-3 dB at 1.5V 
S/N ratio More than 58 dB 


@ Typical Frequency Response Curve 


. I 


100 200 500 1000 2000 5000 10000 20000 
Frequency (Hz) 


+10 


__ 


«10 


—20 


Relative Response (dB) 


ae 


@ Dimensions in mm (not to scale) 
WM-62PC/62PK WM-64PC/64PK 


Term 2 
ground 
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Microphone Cartridges 


Omnidirectional Back Electret 


Condenser Microphone Cartridge 


Series: WM -62A/ 62C/ 62CC/ 62K 
WM-62B (pin type) 


@ Features 

@ Very small, omnidirectional microphone 

@ Most suited to products having limited space 

@ Back electret type designed for high resistance to 
vibrations 

@ Microphone with pins for flexible PCB (WM-62B type) 

@ Better shielded type (WM-62B, C, CC, K) 


@ Sensitivity 
-45 + 4dB 
etd X: -46 + 3dB 
: T: -44 + 3dB 
U: -40 + 3dB 


@ Specifications 
Sensitivity 

Impedance 

Directivity 

Frequency 

Max. operation voltage 
Standard operation voltage 
Current consumption 
Sensitivity reduction 

S/N ratio 


@ Typical Frequency Response Curve 
+20 


© +10 


Relative Response (dB) 


100 


@ Dimensions in mm (not to scale) 
WM-62PC/62PKWM-62A/62C/62CC/62K 


Term 1 
output 


Term 2 
ground 


m@ Recommended Applications 

@ WM-62CC (33pF)—GSM, PDC, etc. 

@ WM-62K (10pF)—DECT, PHS, PCN, PCS, etc. 
@ WM-62A/62B/62C without capacitor 

@ WM-62CC (33pF)—GSM, PDC 

@ WM-62K (10pF)—DECT, PHS, PCN, PCS 

@ WM-62A/62B/62C 


—45+4dB (OdB = 1V/Pa, 1kHz) 
Less than 2.2 k 
Omnidirectional 

20-16,000 Hz 
10V 
2V 
Max. 0.5 mA 
Within —3 dB at 1.5V 
More than 58 dB 


1000 5000 10000 20000 
se aie? (Hz) 
WM-62B 
ait 0.9 


Term 2 
ground 
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Panasonic Microphone Cartridges 


Omnidirectional Back Electret 
Condenser Microphone Cartridge 


Series: WM-61A 
WM-61 B (pin type) 


@ Features 

@ Small microphones for general use 

@ Back electret type designed for high resistance to 
vibrations, high signal-to-noise ratio 

@ High sensitivity type 

@ Microphone with pins for flexible PCB (WM-61B type) 


Vs = 2.0V 
RL = 2.2kQ 35 + 4dB 


@ Specifications 


@ Sensitivity 


Sensitivity —35+4dB (Odb = 1V/pa, 1kHz) 
Impedance Less than 2.2 kQ 
Directivity Omnidirectional 
Frequency 20-20,000 Hz 

Max. operation voltage 10V 

Standard operation voltage 2V 

Current consumption Max. 0.5 mA 
Sensitivity reduction Within -3 dB at 1.5V 

S/N ratio More than 62 dB 


H Typical Frequency Response Curve 


. Oe ste te 
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— Dimensions in mm (not to scale) 


WM-61A WM-61B 
3.4 
a | y term 1 
f output 
3 
8| 
| 
vt Term 2 
ground 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 687 


Panasonic Microphone Cartridges 


Omnidirectional Back Electret 
Condenser Microphone Cartridge 


Series: WM-60A 


@ Features 
@ Small microphones for general use 


@ Back electret type designed for high resistance 


to vibrations 


@ Sensitivity 


Vs = 2.0V 
RL =2.2kQ 


@ Specifications 


Sensitivity 

Impedance 

Directivity 

Frequency 

Max. operation voltage 
Standard operation voltage 
Current consumption 
Sensitivity reduction 

S/N ratio 


X: -46 + 3dB 
T: -44 + 3dB 
Y: -42 + 3dB 


—44+5dB (Odb = 1V/pa, 1kHz) 
Less than 2.2 kQ 
Omnidirectional 

20-20,000 Hz 
10V 
2V 
Max. 0.5 mA 
Within -3 dB at 1.5V 
More than 58 dB 


@ Typical Frequency Response Curve 


+20 


Relative Response (dB) 


@ Dimensions in mm (not to scale) 
WM-60A 


Design and Specifications are subject to change without notice. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


688 


100 200 1000 


ene (Hz) 
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y Term 1 output 


Term 2 ground 
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Panasonic Microphone Cartridges 


Noise Cancelling Back Electret 
Condenser Microphone Cartridge 


Series: WM -66D1 03/ 66DC1 03 


WM-67D103 
@ Features m@ Recommended Applications 
@ Ultra small, thin type @ WM-66DC103 (33pF)—GSM, PDC, etc. 


@ Close talk characteristics effectively reduce 
ambient noise 


Vs = 2.0V -51+4.5dB 
RL = 2.2kQ (at L = 50cm) 


@ Specifications 


@ Sensitivity 


Sensitivity —51+4.5dB (at L = 50cm) (0dB = 1V/pA, 1kHz) 
Impedance Less than 2.2 kQ 

Directivity Noise cancelling 

Frequency 100-10,000 Hz 

Max. operation voltage 10V 

Standard operation voltage 2.0V 

Current consumption Max. 0.5 mA 

Sensitivity reduction Within -3 dB at 1.5V 

S/N ratio More than 50 dB 


@ Typical Frequency Response Curve 
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L=1cm pa e ad | | | Re 
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H Dimensions in mm (not to scale) 
WM-66D103/66DC 103 WM-67D103 


i Term 1 I Term 1 


di output output 


} 
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Panasonic Microphone Cartridges 


Noise Cancelling Back Electret 
Condenser Microphone Cartridge 


Series: WM -55D1 03 


@ Features 
@ Close talk characteristics effectively reduce 
ambient noise 


Vs = 1.5V -54 + 4dB 
RL = 6802 (at L = 50cm) 


@ Specifications 


@ Sensitivity 


Sensitivity —54+4dB (at L = 50cm) (0dB = 1V/pA, 1kHz) 
Impedance Less than 680Q 

Directivity Noise cancelling 

Frequency 100-10,000 Hz 

Max. operation voltage 10V 

Standard operation voltage 1.5V 

Current consumption Max. 0.5 mA 

Sensitivity reduction Within -3 dB at 1V 

S/N ratio More than 58 dB 


— Typical Frequency Response Curve 
+20 


Relative Response (dB) 
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100 200 500 1000 2000 5000 10000 20000 
Frequency (Hz) 


@ Dimensions in mm (not to scale) 
WM-55D103 


Term 1 output 


Term 2 ground 
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Panasonic Microphone Cartridges 
Unidirectional Back Electret 


Condenser 


Series: WM-55A1 03 (back electret type) 
WM -56A1 03 (foil electret type) 


@ Features 


Microphone Cartridge 


@ Unidirectional microphone for general use 


@ Sensitivity 


Vs = 1.5V WM-55A103 WM-56A103 
RL = 6802 —47+4dB -50+3dB 


H Specifications 


Sensitivity —47+4dB (at L = 50cm) (0dB = 1V/pA, 1kHz) 
Impedance Less than 680Q 

Directivity Unidirectional (Cardioid) 
Frequency 100-16,000 Hz 

Max. operation voltage 10V 

Standard operation voltage 1.5V 

Current consumption Max. 0.5 mA 

Sensitivity reduction Within —3 dB at 1V 

S/N ratio More than 60 dB 


— Typical Frequency Response Curve 


Relative Response (dB) 
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@ Dimensions in mm (not to scale) 
WM-55A103/56A103 


Term 1 output 


Term 2 ground 
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Panasonic 


Microphone Cartridges 


Unidirectional Back Electret 


Condenser Microphone Cartridge 


Series: WM-65A1 03 


@ Features 
@ Small unidirectional microphone 
@ Suited to hi-fi sound and playback systems 


Vs = 2.0V 
RL = 2.2k0 


@ Sensitivity 


-50+4dB 


@ Specification 
Sensitivity 

Impedance 

Directivity 

Frequency 

Max. operation voltage 
Standard operation voltage 
Current consumption 
Sensitivity reduction 

S/N ratio 


@ Typical Frequency Response Curve 
+20 


“20 


Relative Response (dB) 


ae 


100 200 


@ Dimensions in mm (not to scale) 
WM-65A103 


Hiro 
BAGH Sea A 

CEST 
Creel COC 


—50+4dB (0dB = 1V/pA, 1kHz) 
Less than 2.2k Q 
Unidirectional (Cardoid) 
100-12,000 Hz 
10V 
2.0V 
Max. 0.5 mA 
Within —3 dB at 1V 
More than 55 dB 


1000 
an (Hz) 


2000 5000 10000 20000 


Term 1 output 


i 


Term 2 ground 
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Panasonic 
Unidirectional Back Electret 


Condenser Microphone Cartridge 


series: WM-47A101/47AC101 


@ Features 
@ Unique microphone with unidirectional 
characteristics even when it is on flat surface 


@ Sensitivity 
—. WM-47A101 
RL = 2.2kQ ~48.5+4.5dB 


@ Specifications 
Sensitivity 

Impedance 

Directivity 

Frequency 

Max. operation voltage 
Standard operation voltage 
Current consumption 
Sensitivity reduction 

S/N ratio 


@ Typical Frequency Response Curve 


Microphone Cartridges 


@ Recommended Applications 


@ WM-47AC101 (33pF)—GSM, PDC, etc. 


WM-47AC101 


—48.5+5.5dB 


See next page (0dB = 1V/pA, 1kHz) 
Less than 2.2k Q 
Unidirectional (Cardoid) 
100-12,000 Hz 
10V 
2.0V 
Max. 0.5 mA 
Within —3 dB at 1V 
More than 55 dB 
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@ Dimensions in mm (not to scale) 
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ground output 
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Panasonic Microphone Cartridges 


Omnidirectional Electret 
Condenser Microphone Cartridge 


Series: WM-52B/54B (pin type) 


@ Features 

@ High-cost performance, electret condenser @ WM-54B series are low-voltage 2.5V operation 
microphone cartridge microphones and suitable for tape recorders, 

@ WM-52B series are low-voltage, 1.5V operation telephone devices, and toys 


microphones and Suitable for all telephone 
applications, intercoms, and computers. 


@ Sensitivity 
WM-52B WM-54B 
f— = 
U -40+3dB iit Y -42+3dB 
M -44+2dB U -40+3dB 
H -42+2dB M -44+2dB 
P -40+2dB H -42+2dB 
B Specifications 
Sensitivity See next page (0dB = 1V/pA, 1kHz) 
Impedance Less than 3.0k | [2.2k Q] 
Directivity Omnidirectional 
Frequency 20-16,000 Hz 
Max. operation voltage 10V 
Standard operation voltage 1.5V [2.5V] 
Current consumption Max. 0.3mA [0.6mA] 
Sensitivity reduction Within -3 dB at 1.1V [2V] 
S/N ratio More than 60dB 


H Typical Frequency Response Curve 
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@ Dimensions in mm (not to scale) 
WM-52B WM-54B 


2.0 
Term 1 


(CO , }\ output 
Ne \ 
\Term 2 

ground 


, term 1 
“output 


\Term 2 / 4-09.7 
ground P.C. 004.2 
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Panasonic 


Microphone Cartridges 


Omnidirectional Electret 


Condenser Microphone Cartridge 


Series: WM-034B/ 034DB (pin type) 


WM-034C/034D 


@ Features 


@ Useful for almost any type telephone and other 


applications 


@ Sensitivity 
WM-034B/034C 


Vs = 4.5V X -46+3dB 
RL = 2 2kO Y -42+3dB 
_ Z -38+3dB 


@ Specifications 
Sensitivity 

Impedance 

Directivity 

Frequency 

Max. operation voltage 
Standard operation voltage 
Current consumption 
Sensitivity reduction 


S/N ratio 


@ Typical Frequency Response Curve 


+20 
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0 


=10 


—20 


Relative Response (dB) 


, 


@ Dimensions in mm (not to scale) 
WM-034B/034DB 


100 


@ Low operation voltage of 1.0V to 10V (2M-034D type) 
@ Microphone with pins for PCB (WM-034B/034DB type) 


WM-034DB/034D 


200 


M -44+2dB 
= 1.9k2 P -40+2dB 

R  -38+2dB 

U -36+2dB 


See next page (OdB = 1V/pA, 1kHz) 
Less than 2.2k Q [1.5k Q] 
Omnidirectional 
20-16,000 Hz 
10V 
4.5V [1.5V] 

Max. 0.8mA [0.3mA] 


Within -3aB at 3V 
[(M.H.): Within -3dB at 1V] 
[(P.R.U.): Within -2dB at 1V] 


More than 60dB 


500 1000 2000 5000 10000 20000 
Frequency (Hz) 


WM-34C/034D 


saa 


iL 


Term 2 
ground 
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Panasonic Microphone Cartridges 


Omnidirectional Electret 
Condenser Microphone Cartridge 


Series: WM -034M/ 034N 


@ Features 
@ Available only outside of Japan @ Useful for tape recorders, toys, telephones, and 
@ Available only from the Philippines almost any other applications 
@ Sensitivity 
WM-034M WM-034N 


Vs = 4.5V Y -42+3dB Vs = 2.5V M -44+2dB 
RL = 2.2kQ Z -38+3dB RAL = 2.2K H -42+2dB 


Hi Specifications 


Sensitivity See next page (OdB = 1V/pA, 1kHz) 
Impedance Less than 2.2k Q [1.5k Q] 
Directivity Omnidirectional 
Frequency 20-16,000 Hz 

Max. operation voltage 10V 

Standard operation voltage 4 5V [1.5V] 

Current consumption Max. 0.8mA [0.3mA] 
Sensitivity reduction Within -3dB at 3V [-3dB at 1V] 
S/N ratio More than 60dB 


@ Typical Frequency Response Curve 
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@ Dimensions in mm (not to scale) 
WM-034B/034DB 


| y Term 1 output 


\ Term 2 ground 
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Panasonic 


Microphone Cartridges 


Schematic Diagram 


| 

| 

| converter 
| ECM 

| unit 
| 

| 

| 


Standard Operating 
Conditions: 


Model No. 


-- Capacitance 


C= 33. pF 
K= 10pF 


Term 1 


RL 


Vs=2.0V RL= 


WM-64C series 
WM-64K series 
WM-64BC series 
WM-64BK series 
WM-64EC series 
WM-64EK series 
WM-64PC series 
WM-64PK series 
WM-62EC series 
WM-62EK series 
WM-62PC series 
WM-62PK series 
WM-62CC series 
WM-62K series 
WM-66DC103 
WM-47AC101 


C 
t—O Output 


0 +Vs 


O Ground 


2.2kQ 


converter 
| ECM 
} unit 
| 


| 
FET impedance 
| 


Shield case 


Standard Operating 
Conditions: 


Model No. 


Standard Operating 
Conditions: 


Model No. 


Standard Operating 
Conditions: 


Model No. 


Standard Operating 
Conditions: 


Model No. 


Standard Operating 
Conditions: 


Model No. 


Standard Operating 
Conditions: 


Model No. 


| 
| 
| 
Term 1 C 
| 
| 
| 


Vs=2.0V RL=2.2kQ 


WM-64A series 
WM-62A series 
WM-62C series 
WM-62B series 
WM-61A series 
WM-61B series 
WM-60A series 
WM-66D103 
WM-67D103 
WM-65A103 
WM-65A103 
WM-47A101 


-—O Output 


+Vs 


Ground 


Vs=1.5V RL = 6800 


WM-55D103 
WM-55A103 
WM-56A103 


Vs=1.5V RL=3.0kQ 


WM-52B series 


Vs=2.5V) RL = 2.2kQ 


WM-54B series 


Vs =4.5V RL =2.2kQ 


WM-034B series 
WM-034C series 
WM-034M series 


Vs=1.5V RL=1.5kQ 


WM-034D series 
WM-034DB series 
WM-O34N series 
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Panasonic Microphone Cartridges 
Rubber Holder for Electret Condenser Microphone Cartridge 


M3CA0208 M3CA0207 


for WM-52B for WM-52B 
WM-54B WM-54B 
WM-55A WM-55A 
WM-55D WM-55D 
WM-56A WM-56A 
US i 012 
a 8 
9 
wo 


29.4 | 
YPM-CH022 M3CA0082 
for WM-034 series $ for WM-034 series (©) 
YPM-CHO08 YPM-CHO21 
for WM-034 series A for WM-60A 


WM-65A 


Sectional plan ABCD 


YPM-CHO09 
for WM-034 series 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


698 


Panasonic 
Ceramic Receiver Cartridge 


Series: WM-71 175 


@ Features 
@ Ceramic receiver lightest in weight, compact and thin 


@ Specifications 
Output S.PLL. 
Impedance 
Capacitance 

Max. input voltage 


H Typical Frequency Response Curve 
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Microphone Cartridges 


106+3dB (Vin = 1 Vrms, 1kHz) 
2.0 kQ2 (1kHZz) 
80nF (1kHz) 
10 Vrms 
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@ Dimensions in mm (not to scale) 
WN-71 


Term 1 (Red) 


Term 2 (Black) 


WM-74 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


699 


Panasonic Microphone Cartridges 
Ceramic Receiver Cartridge 


Series: WM-76/ 78 


@ Features 
@ Pin terminal type ceramic receiver, lightweight, 
compact and thin 


@ Specifications 


Output S.P.LL. 106+3dB (Vin = 1 Vrms, 1kHz) 
Impedance 2.0 kQ (1kHz) 
Capacitance 80nF (1kHz) 

Max. input voltage 10 Vrms 


@ Typical Frequency Response Curve 
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@ Dimensions in mm (not to scale) 
WM-76 WM-78 
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Panasonic Microphone Cartridges 
Ceramic Receiver Cartridge 


Series: WM-77 


@ Features 
@ High SPL, high sound quality ceramic receiver 
(spring terminal type) 


@ Specifications 


Output S.P.L. 107.5+2.5dB (Vin = 1 Vrms, 1kHz) 
Impedance 2.0 kQ (1kHz) 
Capacitance 80nF (1kHz) 

Max. input voltage 10 Vrms 


Typical Frequency Response Curve 
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—@ Measurement Circuit @ Dimensions in mm (not to scale) 
WM-71/75/77/78 


IEC 318 Coupler 


J i 


1/2” Standard Microphone 
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ime Level Meter 
Term. 2 
600| ff 
Receiver / 
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WM-76 
—— lEC 318 Coupler 


— 1/2” Standard Microphone 
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Level Meter 
Imp. 


Term. 2 
50 | 


Receiver 
Standard Earpiece 
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Panasonic 
Dynamic Microphone Cartridge 


Microphone Cartridges 


series: WM-D001-1/006-1/086-1/D020D-1 


@ Features 
@ Suitable for every kind of vocal performance 


@ Specifications 


Sensitivity -56+3dB (OdB = 1V/pA, at 1kHz) 
[-52+3dB: DOO1-1] 


[-54+3dB: 006-1] 
600 + 30% (at 1 kHz) 


See response curve 


Output Impedance 


Frequency Response 


@ Typical Frequency Response 
WM-D001-1 
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& Typical Frequency Response 
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Directivity 180° more than -14dB [15dB: 006-1] 
(average) 
(at 200Hz to 2,000 Hz) 
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Panasonic Microphone Cartridges 
Earphone Microphone Hand-free Set 


Series: WM -41 31 


@ Features 
@ Suitable hands-free set for cellular phone and 
notebook personal computers. 


@ Sensitivity 


Earphone Microphone 


Vs = 0.18V Vs = 1.5V 
101+4 -42+4 
RL = 32 allies RL = 2.2k a8 


@ Specifications 


Earphone Directivity Omnidirectional 
Output 101+4dB (input power = 1mw) Frequency 20-8,000 Hz 
Mn pEUareD get Max. current consumption Max. 0.5 mA 
Max. input power 3mw 

; Standard operation voltage 1.5 VDC, Phantom power 
Microphone 
Sensitivity ~42+4dB (OdB = 1V/Pa, 1kHz) Max. operation voltage 10 VDC, Phantom power 
Impedance Less than 2.2 k S/N ratio More than 58dB 


M@ Typical Frequency Response 
Earphone Microphone 
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@ Dimensions in mm (not to scale) —@ Schematic Diagram 
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Panasonic Microphone Cartridges 
Unidirectional Electret Condenser Microphone 


Series: WM-41 04/ 41 08 


@ Features 

@ Cost-effective microphone for hands-free 
applications (WM-4108 type) 

@ Microphone for cellular phones, mobile telephones, 
and computer applications 


Vs = 1.5V 
RL = 6800 —50+3.5dB 


@ Sensitivity 


@ Specifications 


Sensitivity —50+3.5dB (OdB = 1V/Pa, 1kHz) Current consumption Max. 0.5 mA 
Impedance Less than 680Q Standard operation voltage 1.5 VDC, Phantom power 
Directivity Unidirectional Max. operation voltage 10 VDC, Phantom power 
Frequency 150-8 ,000 Hz S/N ratio More than 58dB 

@ Schematic Diagram @ Typical Frequency Response Curve 
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Panasonic Microphone Cartridges 
Omnidirectional Electret Condenser Microphone 


Series: WM-41 06 


@ Features 
@ Cost-effective microphone for hands-free 


Vs = 1.5V 
RL = 6800 -50+3.5dB 


@ Specifications 


@ Sensitivity 


Sensitivity —53+4dB (0dB = 1V/Pa, 1kHz) Current consumption Max. 0.6 mA Max. 0.5 mA 
Impedance 680 2 +30% Standard operation voltage 1.5 VDC Phantom power 
Directivity Omnidirectional Max. operation voltage 10 VDC, Phantom power 
Frequency 20-8,000 Hz S/N ratio More than 58dB 


@ Typical Frequency Response Curve 


i} 
! 
1 
I 
Saaeee a : 
\ faa) 
TD 
1 1 © 
@ 
1 re) 
, oa 
® 
! (i 
Ground ® 
SB 
[o) 
og 


—@ Schematic Diagram 
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intilexeuat ¢ Output plug 
Zener diode RL = 680 Q (External resistor) 


#@ Dimensions in mm (not to scale) 
WM-4106 


—— o1 S 


- [| 
foe) Up NO 
° UY) . 
plug: 
AC @2.5 
13 33 D 03.5 


Note: D-T=type is not available with Sun-Visor clip, 
which include adhesive tape instead. 


Panasonic ECMs are manufactured at Audio-Video System Division 
Shirakawa Factory/Matsushita Communication Industrial Co., Ltd., 
which is accredited under ISO-9001 and 14001. 
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Transparent Touch 
ee Film-Glass Type Transparent Touch Panels EMU601(12 707-708 


Thin-type Keyboards ESU64 712 


Semi-standard Subnotebook-sized Keyboards 
Keyboards with PANASTICK ESUS4 713-714 


Semi-standard Notebook-sized Keyboards 


with PANASTICK ESU65 715-716 


Standard Remote Control Units EUR T17-721 


36-Key Standard Remote Control Units (R20) EUR642800 722 
18-Key Standard Remote Control Units (SB) EUR646550 723 
Remote Control Units 40-Key Standard Remote Control Units (SB) EUR644300 724 


48-Key Standard Remote Control Units (SB) EUR646450 725 
40-Key Standard Remote Control! Units (SBI) EUR646750 726 


Standard Remote Control Units with LCD (SBL) | EUR653100 727 
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Panasonic 


Film-Glass Type 
Transparent Touch Panels 


Type: EMU601 LJ2 


Film-Glass type Transparent Touch Panels, pen input 
and/or finger input available, excellent operability, low 
cost 


Custom & standard available 


@ Features 

@ Excellent touch feeling for both pen input and finger 
input due to a PET film and a micro dot spacer 
applied to the upper panel 

@ Excellent transparency due to our own transparent 
electrode formed on the glass panel 

@ Low cost due to the new pattern composition 


M@ Recommended Applications 

@ Input devices for Computers, PDA’s, HPC’s, Handy 
Terminals 

@ Input devices for Office automation equipment: 
PPC’s, Facsimiles 

@ Input devices for Home electrical appliances, Audio 
visual equipment 


Major Specifications 


Item 
Touch Panel Thickness 
Size 
Total Light Transparency 
Operating Force 
Bouncing 
Insulation Resistance 
Linearity 
Storage Temperature 
Operating Temperature 
Operating Humidity 
Operating Life 


Digital Input 


Transparent Touch Panels/EMU601L ]2 


Japan 


@ Ordering Notes 
@ Recommended minimum quantity 750pcs/month 
@ Tooling charges required for custom designs 


Analog Input 
1.0mm, 1.4mm, 2.1 mm 
240 mmx320 mm max. 


84 % (Clear type) 82 % (Non-glare type) 


1N (100 gf) max. (Pen or rubber corresponding to finger) 


15 ms max. 
10 MQ min. (at 25 VDC) 
-—20 to +60 °C 
0 to +50 °C 


20 to 85 %RH (No dew condensation) 


1 million cycles min. 


Note: We specialize in designing custom Transpanent Touch Panels. However, to help reduce your cost, we have 3 
standard panel and 3 standard Flex PCs to choose from. See section on Standard Type. 
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Panasonic Transparent Touch Panels/EMU601[_]2 


@ Comparison of construction between Film-Glass type and Glass-Glass type 


1. Protective film 

2. Upper glass panel 

3. Upper film panel 

4. Transparent electrode 
5. Dot spacer 


6. Lower glass panel 


Film-Glass type Glass-Glass type 


There are transparent film and non-glare film for preventing reflection. 


1. Protective film As the surface of the film is given a hard coat treatment, it will resist scratching. 
(Glass-Glass type) It will also prevent the upper glass from flying into pieces when shatterd. 

2. Upper glass panel ITO (Indium Tin Oxide) transparent electrodes are patterned on a thin glass with 
(Glass-Glass type) a thickness of 0.2 mm 


ITO (Indium Tin Oxide) Transparent electrodes are patterned on PET film with a 

3. Upper film panel thickness of 0.18mm. There are transparent film and non-glare film for 

(Film-Glass type) preventing reflection. The surface of the film is given a hard coat treatment to re- 
sist scratching. 


4. Transparent electrode High transparency ITO (Indium Tin Oxide) transparent electrode is applied. 


Minute dots function as a spacer between the upper and lower transparent elec- 


5. Dot spacer 
P trodes. 


ITO (Indium Tin Oxide) transparent electrodes are patterned on a glass with a 


6. Lower glass panel 
em ve thickness of 0.7 mm, 1.1mm or 1.8mm 
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Panasonic Transparent Touch Panels/EMU601L12 
Standard Type Transparent Touch Panels 


We specialize in designing custom Transparent touch panels. However, 
to help reduce your costs we have three standards panels and three 
standard flex PCs to choose from. 


@ Dimensions in mm (not to scale) 
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a (6) ||| 56 (Active area) | |. 8 x 

Oo +) 0 rap) 

Hl 

= |e] 3 
= =n ng 
v 


5510:3 
45.1 (Boundary of 
44,1 (Case area) 


= 
aa 
& 
a) 
2) 
£& 
~ 
© 
@ 
jo} 
2?) 
§ 


conductive 
surface 


= 
ol nln] w M mark 
1 Wl wl oO Production date code 
EMU601A2M02 
238.7 
6.495) 
215.2 (Frame of transparent insulation) 

S S 211.2 (Active area) 
me (=) + 205 (Linearity measuring length) 


—-— 
N 
= 
—" 
a 


a 


PO .25x7=1.75 


189.4 
169.41 
162.4 (Frame of transparent insulation) 


158.4 (Active area) 


es Production date / H mark and 
Hl ® HR} code on the informal part no. 
5 = 2 © 5 or less 5orless rear face on the rear face 
O} o5 = al 
o | 
i LW! fl ie) 
| L735 UL OF im 
(external) (internal) LO. TIS —\ls 
1+0.2| || {[ [(P1x3)=3103 8/8 H/2 
R — | “|| 5+0.15 Slo N15 
ear conducting surface T 114.75 S € 
5 lf 
(eo) 
oO 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Transparent Touch Panels/EMU601L12 


@ Dimensions in mm (not to scale) (continued) 


EMU601A2MO005 


Adhesive applying mea 7 Air groove 


6.2540.15 
86.4 (Active area) 
88.8 (Frame of transparent insulation) 
92 (Viewing area) 


82.4 (Linearity measuring length) 


24.34+1 (The rear of the flexible pattern 


111.2 (Linearity measuring length) 
115.2 (Active area) 

117.5 (Frame of transparent insulation) 

120 (Viewing area) 
140 


(Connector contact 


position) 


Reinforcing 


patterns) 
1.25 


Conductive 
surface 


Shape of the tip of 5 max. 


the flexible pattern (Reference) er 
Secti vi 


@ Standard Tails (Flex PC) 


Type A Type B Type C 


| 
22 


Plate 7.7, © Plate 40 


Contact 
surface 


Contact surface 


Film 
thickness 25 «<M 75 om 75m 


Wirin Ag-C printed type Ag-C printed type Ag-C printed type 
g Pitch = 1mm Pitch = 1mm Pitch = 1.25mm/1.0mm 
Adaptive Zero insertion force type Zero insertion force type Zero insertion force type 
Connector connector — 4 pins connector — 4 pins connector — 4 pins 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic 


Electroluminescence Elements 


Type: ESPR_I || 


@ Features 

@ All layers composing transparent terminals and EL 
element achieved by printing technology 

@ Flexible luminescence part (bending with R2 mm 
applicable) 

@ Terminal part available to keen bending 

@ Sealed printing also available 

@ Available for various designs such as a curved 
surface 


MM Recommended Applications 
@ Backlight for LCD 
@ Design illuminations 


@ Explanation of Part Numbers 


ESPR1 [TEL sanitnienreticwexsatar Standard type 
ESPR3 | 1] saionismithariemsscentions Sealed type 


@ Dimensions in mm (not to scale) 


Metal terminal type 


Heat seal type 


Conductive adhesive 


Luminous area Flexible i 


Electroluminescence Elements/ESPRL|LILIL 1 


Japan 


Connection Types 


Zebra connector type 


Flexible 


Luminous area 


Zebra contact 
rubber 


Press connecting type 


Luminous ; 
Flexible 


area 


SSA EPL SSS NERS TSE NREL NTE EE, RF LIES ED EERE PEE, ET IN BA EINE LEE IS EEL SAE EPS AISI ET EEE NE ETE IIE SELLS SELEY SNE EN EEA cPLA TNE BLS RTE: PE CET 
Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Keyboards/ESU64 


Thin-type Keyboards 
Type: ESU64 Series 


@ Features 

@ Keyboard part 

@ 8.9mm in overall height, 3.0 mm in full travel of 
keys 

@ Uses dustproof and drip-proof membrane switches 
with a long service life and high reliability 


@ PANASTICK part 

@ Turbo function allows the cursor speed to be 
changed linearly according to depressing force. 

@ Available in two types of the stick: PANASTICK 
(pressure-sensitive type) or PANASTICKII (strain- 
sensitive type) 


BM RecommendedApplications 
@ Notebook-sized personal computers 


B Major Specifications M Minimum Order Quantity: 2K-3K/month 


Full Travel 3mm 

Operating Force 0.54 N (55 gf) 
Keyboard 

Mass (Weight) Approx.140 g 

Voltage Rating 5 VDC/3.3 VDC 
PANASTICK 

Input/Output Interface TTL Serial, PS/2 Interface 


@ Dimensions in mm (not to scale) 


N 
oe) 


= Plastic Chassis 
4 
Pa 
a 


8.9 Max.Height 


P Membrane Film 
fae 


“Base Metal Plate 


Caulking 


@ Standard Keytops for Series ESU64 


18.2 X 13.5 | 18.2 * 18.2 | 18.2 x 18.2 | 18.2 K 23.0 | 18.2 % 27.7 | 18.2 x 32.5 | 18.2 x 37.3 


Dimensions 18.2 x 42.0 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
712 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Semi-standard Subnotebook-sized 
Keyboards with PANASTICKe 


Series: ESU54 Series 


Downsizing and portability have been required in the 
personal computer market. This new product has 
been just developed for use with subnotebook-sized 
personal computers, which will increase rapidly from 
now on. It is also equipped with PANASTICK® as a 
standard item to meet the need for pointing devices. 


@ Features 

@ Keyboard part 

@ Compact (B5 size) and thin profile: 
11.1.mm in overall height, 3mm in full travel of 
keys 

@ Excellent, soft and silent tactile key touch feeling 

@ Uses dustproof and drip-proof membrane switches 
with long service life and high reliability 

@ PANASTICK part 

@ Turbo function allows the cursor speed to be 
changed linearly according to depressing force. 

@ It is easy to equip in the set because the mem brane 
tail is integral with the keyboard part. 

@ Available in two types of stick: PANASTICK (pres- 
sure-sensitive type) or PANASTICKII (strain-sensitive 


type) 


Hi Recommended Applications 
@ Subnotebook-sized personal computers 


@ Major Specifications 


Keyboard Number of Keys 


PANASTICK 


Keyboards/ESU54 


3mm 


0.49 N (50 gf) 

USA: 78, Europe: 79, Japan: 83 
5 million cycles 
Approx.130 g 
5 VDC/3.3 VDC 


TTL Serial, PS/2 Interface 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Keyboards/ESU54 


E 


SU54TN706AA | ESU54TN707AA | ESU54TN707BA | ESU54TN707CA | ESU54TN708AA 


@ Product Chart 


Destination 


Panasonic Part No. 


@ Dimensions in mm (not to scale) 


PANASTICK or PANASTICK II 


@ Pin Arrangement 
Type PANASTICK PANASTICK Il 


22 Right a 
| 


Note : Pin Nos. (20) to (24) are dedicated to the PANASTICK. 


Up (+Y) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Semi-standard Notebook-sized 
Keyboards with PANASTICKe 


Series: ESU65 Series 


Thin-sizing and portability have been required in the 
personal computer market. This new product has 
been just developed for use with notebook-sized per- 
sonal computers, which will be expected to increase 
rapidly from now on. It is also equipped with 
PANASTICKe@ as a standard item to meet the need for 
pointing devices. 


@ Features 

@ Keyboard part 

@ Just in A4 size (key pitch: 19.05 mm) 

@ 8.9mm in overall height, 3.0 mm in full travel of 
keys 

@ Uses dustproof and drip-proof membrane switches 
with a long service life and high reliability 

@ PANASTICK part 

@ Turbo function allows the cursor speed to be 
changed linearly according to depressing force. 

@ Available in two types of the stick: PANASTICK 
(pressure-sensitive type) or PANASTICK II (strain- 
sensitive type) 


lM Recommended Applications 
@ Notebook-sized (A4 size) personal computers 


@ Major Specifications 


Full Travel 


Operating Force 


Keyboard 
Life 
Mass (Weight) 
Voltage Rating 
PANASTICK 


Input/Output Interface 


Keyboards/ESU65 


(Reference only) 


3mm 
0.54 N (55 gf) 
10 million cycles 
Approx.140 g 
5 VDC/3.3 VDC 


TTL Serial, PS/2 Interface 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 


Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


715 


Panasonic Keyboards/ESU64 & 65 


@ Key Layout and Dimensions in mm (not to scale) 


US Layout (86 keys) 


Japanese CIC (91 CI 


oe) zc 
COUCDCICOCICOIS 
SCOOT Jt 
ROU eo ee eee Ps 
IOITIDIOIDIO IO Ie 
Se SS ee eee 8 ee ae 


Consult with our salesmen regarding detailed specifications for keyboard part and PANASTICK part. 


Design —— joe atio subject to ple ain e without notic enone apices is mi cal specific cacao ciel rebiata ailaea 
side fs ope ut safety arises from this product, plea immediately for technical consultation. 
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Panasonic Remote Control Units/EUR 


Infrared Remote Control Transmitters Japan 
Singapore 
Malaysia 
China 
Taiwan 

@ Features Germany 


@ Infrared method 

@ Panasonic and AEHA (Association for Electric Home 
Appliances) transmitting format adopted as standard, 
and custom format also available 

@ Preset type, type with LCD and learning type available for custom design” 

@ Standard and custom cases available” 


HM Recommended Applications 

@ Audio visual equipment, Multimedia equipment, 
Home electrical appliances, Housing equipment, 
Automobile equipment 


i Product Chart 
@ Standard type == 


Max. Key Numbers of Standard Type 6, 11, 12, 18, (24), 27, 32, 33, 36, 40, 44, 45, 60 


@ Custom design examples” 
Following additional functions are available. Consult with our salesperson. 
@ with LCD, with TTP (Transparent Touch Panel) and LCD 
@ with Illumination (LED) 
@ with Jog and Shuttle Encoder 
@ with Stick Controller 
@ Universal/preset type 


@ Standard Circuit Diagram 
Transmitter 


R6P/ REPU (“AA”) or 
RO3 (“AAA”) 


*Tooling charges required =+ Tooling charge required for IC mask. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 717 


Panasonic Remote Control Units/EUR 


@ Major Specifications 


Item Standard Specifications Notes 


0.8 to 2.0 N (80 to 200 gf) 
100000 cycles Depends on type 


Electrical Transmission Distance 


Based on our standard 
receiver 


Current Consumption 50 mA max. Depends on signal format 


Operating Temperature Range 0 to 40°C 


7 mmin. 


Storage Temperature Range -20 to +50°C 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
718 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic Remote Control Units/EUR 


Dimensions in mm (not to scale) 


EUR644550 (EUR644400) 
18 (24)-Key Transmitter 


19.6 


EUR641900 
33-Key Transmitter 


200 


10 1010 10 10 10 10 10 10 10 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 719 


Panasonic Remote Control Units/EUR 


@ Dimensions in mm (not to scale) 


EUR641950 
36-Key Transmitter 


* Block pattern A 


* Block pattern B 


10 10 10 10 1010 10 10 


EUR642600 
36-Key Transmitter 


* 1 Block pattern A 


ss ome 


* 2 Block pattern B 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
720 Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


@ Dimensions in mm (not to scale) 


EUR644300 
40-Key Transmitter 


pv 


af 


EUR641510 
60-Key Transmitter 


1 


it tf 


99999999999 10 


th 


: = 
a 


1 


Hd 


1 


ret 


Pete: 


1 


hi thf 
Hg 


Remote Control Units/EUR 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Remote Control Units/EUR642800 


36-Key Standard Remote Control Units (R20) 
Series: EUR642800 


@ Features 

@ Slim and simple new design 

@ Designed with the same concept for domestic and 
overseas production 


Mi Recommended Applications 

@ Remote control for TV's, VTR's 

@ Remote control for Audio equipment 

@ Remote control for Office automation equipment, 
Personal computers 


@ Major Specifications “Tooling charge required for IC mask 


Item Standard Specifications Notes 
Operating Voltage 2.2 to 3.2 VDC 


Battery R6P/R6PU (“AA”) x 2 


@ Dimensions in mm (not to scale) 


(Button) 2-R1.5 (Button) 


S 


14.5 
| 


8 


= 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Remote Control Units/EUR646550 


18-Key Standard Remote Control Units (SB) 
Series: EUR646550 


A popular type remote control transmitter with 18 keys max. 


@ Features 

@ Slim and simple new design (compact and lightweight) 

@ Additional functions available by increasing memory 
capacity 

@ Maximum 18 keys available 


Mi Recommended Applications 

@ Remote control for Audio visual equipment, Home 
electrical appliances 

@ Remote control for Air conditioners 

@ Remote control for Personal computers 


@ Major Specifications *Tooling charge required for IC mask 
Color Black 

Case Painting Non-painting 

Silk Print Non-printing 

Color 1-color, printing available 


External Keytop 
Material Rubber 


Operating Voltage 2.2 to 3.2 V [RO3 (“AAA”x2)] 


Not attached 

Available with or without 

Designed as per customer's specifications 
Circuit Software development for IC available 
Electrical Basic frequency+1 % 

Operating Voltage 


@ Dimensions in mm (not to scale) 


\ All round glossy 


Details of button 
(18 keys) 


Indication of origin 
H=1.25 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 723 


Panasonic Remote Control Units/EUR644300 


40-key Standard Remote Control Units (SB) 
Series: EUR644300 


@ Features 

@ Compact and lightweight design 

@ Large and/or long sized buttons available for TV, 
VTR or audio equipment (4 patterns) 

@ Additional functions available by increasing 
memory capacity 


Mi Recommended Applications 

@ Remote control for TV's, VTR's 

@ Remote contro! for Audio equipment 

@ Remote contro! for Office automation equipment, 
Personal computers 


@ Major Specifications *Tooling charge required for |C mask 


Item Notes 


Battery Series 644300: R6P/REPU (“AA”) x 2 


@ Dimensions in mm (not to scale) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Remote Control Units/EUR646450 


48-Key Standard Remote Control Units (SB) 
Series: EUR646450 


A popular type remote control transmitter with 48 keys 
max. including a cross shaped key 


@ Features 

@ A cross key equipped as a standard item for easy 
cursor operation 

@ Maximum 48 keys available to middle grade 
equipment 

@ Suitable IC available to applications 
(0.5 to 16 k, from popular type to pre-set one) 


Mi Recommended Applications 

@ Remote control for Audio visual equipment, Home 
electrical appliances 

@ Remote contro! for Personal computers 


Hi Major Specifications “tooling charge required for IC mask 
Color Black 

Case Painting Non-painting 

Silk Print Non-printing 

Color 1-color, printing available 


External Keyto 
oe Material Rubber 


Vinyl sheet 

Not attached 

Available with or without 

Designed as per customer's specifications 
Circuit Software development for IC available 
Electrical Basic frequency+1 % 

2.2 to 3.2 V [REP/REPU (“AA’x2)] 


@ Dimensions in mm (not to scale) 


Glossy 


Hf : 
+! 
1-20 


i 

| 2a [7 Flat mae Flat 
| e5 = St 

= | SE rat 3G = 
rar i 
Details of a (30 keys) i = es 


ae 


Details of e (1 key) 


i 
| Manufacturing aes __Flat | 7 Flat 
date code ee Me 
 ahESE- OF 
wo 
of acc a Flat 
“I. SE 
; Details of f (12 keys) 
[ eee ee | | Details of c (2 keys) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


40-Key Standard Remote Control Units (SBIl) 
Series: EUR646750 


A standard type remote contro! transmitter with a simple 
design for easy operation, available to 40 keys max. 


@ Features 
@ Captive battery lid 
@ Meets environmental protection due to non-use of PVC 
@ Custom design available with additional 
tooling charge 
@ Additional functions available by increasing memory 
Capacity 


M Recommended Applications 

@ Remote contro! for Audio visual equipment, Home 
electrical appliances 

@ Remote control for Personal computers 


@ Major Specifications 

Color 
Case Painting 
Silk Print 


Color 
External Keytop 


Material 
Plate 
Back Label 
Indication of Origin 
Circuit 
Circuit C 
Le 
Transmission Distance 
Electrical Oscillation Frequency 
Operating Voltage 


@ Dimensions in mm (not to scale) 


Remote Control Units/EUR646750 


“Tooling charge required for |C mask 
Black 
Non-painting 
Non-printing 
1-color, printing available 
Rubber 
ABS or PS plate 
Not attached 
Available with or without 
Designed as per customer's specifications 
Software development for IC available 
1-LED 
7 mmin. 
Basic frequency+1 % 
2.2 to 3.2 V [R6P/REPU (“AA’x2)] 


Manufacturing 
\_ date code 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Standard Remote Control Units with LCD (SBL) 
Series: EU R6531 00 


A standard type remote control transmitter with LCD, 
available to 15 keys max. 


@ Features 

@ Compact, lightweight and easy operation, designed 
with a lid 

@ A simple electronic circuit by our own IC 

@ Custom design available to LCD, panel indication 
and No. of keys 

@ Short development lead time 


lM Recommended Applications 
@ Remote control for Air conditioners 


@ Major Specifications 

Color 
Painting 
Silk Print 
Color 


Case 


External Kev 
eyto 
oor Material 


Plate 
Back Label 
Circuit 
Circuit 
EF 
L 
Transmission Distance 


O 


Bile 
o|O 


Electrical Oscillation Frequency 


Operating Voltage 


@ Dimensions in mm (not to scale) 


Remote Control Units/EUR653100 


“tooling charge required for IC mask 
Standard gray 
Non-painting 
Non-printing 
1-color, printing available 
Rubber 
Vinyl sheet 
Not attached 
Designed as per customer's specifications 
Software development for IC available 
1-LED 
38 mmx28 mm (visible area) 
7m min. 
Basic frequencyt+1 % 
2.2 to 3.2 V [RO3 (“AAA”x2)] 


2-16 X 11.5 (Oval) 


Manufacturing 
date code _ 
(H=2) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Printer Unit 


Serial Thermal Printer Unit 


Series : EPT2000 
type : EPT2000 


As succeeding models to EPT1000 series, this new rationalized version has been realized by reduction of components 
Two types of this series are available; “H-series” with two step motors is for a graphic mode printing in high speed 
and “L-series” with single one at low cost. 

Three types of 58mm, 80mm, and 112 mm in paper width are available for both types of H-series and L- series 


@ Features @ Applications 

@ High speed printing of 70 cps @ Measuring and analysis instruments 

@ Suitable for graphic printing (H-series) @ Medical equipments 

@ Low noise, less than 55 dB @ Data communication peripherals 
(Achieved by the use of stepping motors) @ Hand-held instruments 

@ Compact-size, light-weight @ POS peripherals 


@ Single power source of 5 volts 
(Operatable by batteries) 
@ Low cost 


@ Specifications 


EPT2000 


L series (One Motor Driven) H series (Two Motor Driven) 
oad | EPT EFT EPT EPT. EPT 
Item 2014 S2L | 2019 S3L | 2025 S4L | 2014 S2H | 2019 S3H | 2025 S4H 


Printing Method Thermal, Serial Dot Matrix 


Printing Direction Left + Right Character ; Bi-direction 


Printing Speed 7O cps 


Head 8 dots Vertical 


Paper Width(mm) 


(oe) 


rm | ao 
fi 
wo 
mS 
an or 
|: 
me | a 
K | ® 
~ 


w 
ine) 
a 
ine) 


Printing Columns! 


rolls 
oS. 
Ass 
O 
ine) 


256 


ani, 
X 
RK 
ice) 
ne) 


Total Dots / Line! 256 


Character Size 

(Hx W) 20% 1.6 mm 
Reliability 5 x 10° lines MCTF 
Operating Voltage 50+ 0.5 V 
Operating Temperature 0’°C to 50°C 


asa ie 87x43x24 |111x43x24] 143x43x24] 100x43x24] 124x43x24 | 156x43x24 


Note (#) * Other numbers of printing columns and total dots/line are available 
upon your request 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Series : EPTR2000 
Series : EPTR21 00 


Interface 


Interface EPTR2000 and EPTR2100 series are designed to contro! serial Printer EPT2000 series. 
This interface, incorporating a 8-bit microcomputer, is responsible for : 


(1) Receiving the data from the user's system (Compatible to Centronics or RS-232C) 
(2) Controlling the printer 


@ Features 
@ Centronics compatible 
(EPTR2002 EPTR2102 : RS-232C + centronics compatible) 
@ One line data buffer memory 
@ 353-character generator 
@ Self testing function 
@® Various kinds of control command 


@ Specifications 


im el EPTR 2001, 2002 EPTR 2101, 2102 
Item 
Print EPT EPT EPT EPT EPT EPT EPT EPT EPT EPT EPT EPT 
rinter 2014 S2L12019 S2L12019 S3L12025 S3L] 2025 S4L|2032 S4L] 2014 S2H|]2019 S2H] 2019 S3H| 2025 S3H] 2025 S4H|2032 S4H 


Number of Characters / Line | 20, 24 | 27, 32 | 27, 32 | 36, 42 | 36, 42 | 45, 53 | 20, 24 | 27, 32 | 27, 32 | 36, 42 | 36, 42 | 45, 53 


Kind of Characters 353 characters 


Character Code ASCII JIS C6220 
Power Souce 5V+5% 


Dimensions (mm) 
(WxDxH) 80 x 60 x 12 89 x 89 x 12 


730 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 


Panasonic 


Printer Unit 


Serial Thermal Printer Unit 
Series: EPT2200 


Designed to realize a Super high speed printing as an advanced series of EPT2000 series bcause of firing two dots 


in horizontal at the same time. Only for character printing. 


@ Features 

@ High speed printing of 140 cps 

@ High reliability of 2million lines 

@ Compact-size, light-weight 

@ Single power source of 5 volts 
(Operated by batteries) 


@ Specifications 


Item a 


Printing Method 
Printing Direction 
Printing Speed 
Head 

Paper Width 
Printing Columns 
Total Dots/Line 
Character Size 
Reliability 
Operating Voltage 
Operating Temperature 
Mass (Typ.) 


Dimensions (mm) (W x D x H) 


@ Applications 

@ Data communication peripherals 
@ Hund-held instruments 

@ POS peripherals 


EPT2214S2H 


Thermal Serial Dot Matrix 
Character; Bi-direction 
140 cps 
Vertical 8 dots x 2 
58 mm 
24 
144 
2.3x 1.5mm 
2 x 10® Lines MCTF 
2.02% 0.6 V 
0°C to 50°C 
80g 


100 x 43 x 24 mm 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Printer Unit 


Compact Line Thermal Printer Unit 


Series : EPL1 900 


This printer is designed to meet today’s printing needs. It is very compact size, light weight and available to install 


new designed auto paper cutter unit. 


@ Features 
@ Low price 
@ Compact size and light weight 
@ Option (Paper cutter, attachment plate, CPU) 
@ Specifications 
ITEM 

Resolution 

Total number of dots 

Printing speed (max.) 


Paper width 


Number of Colums / line 


Head life 

Head, Motor 
Voltage 
Mass (Typ.) 

With cutter 
Dimensions 
(W x D x H) With cutter 


@ Applications 

@ Portable terminals 

@ EFT-POS terminals 

@ Electronic cash registers 
@ Medical eqipments 


2 inch model 
12 dots /mm 
576 dots / line 
300 dot-lines /s (25 mm/s) 
58 mm 
36 (38x16 font) 
24 (24x24 font) 
5x10’ pulses 30 km 
DC 5 V+10 % 
DC 5 V+8 % 
559g 
110g 
82x41x15.8 mm 
82x41 x25.3 mm 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Auto Paper Cutter 
Series : EPLK1 901 


Printer Unit 


@ Features 

@ 5 V Operation 

@ Slim and light weight 
@ High reliability 

@ Low price 


Specifications 
ITEM 


Paper width 
Paper thickness 


Cutting method 


Voltage 


Logic 
Cutting time 
Min. cutting pitch 
Cutting ability 
Cutting life 
Mass (Typ.) 


Dimensions (wxOxH) 


Specification 


58 mm 
65 um 
Partial cut 
5 V+10 % 
5 Vt5 % 
0.8 s (5 V operation) 
10 mm 
30 cuttings / min. (max.) 
0.3 million times (M.C.B.F) 
55 g 
82x40x9.5 mm (Motor projection H 18 mm) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Printer Unit 


Super Compact Line Thermal Printer Unit 
Series : EPL1 800 


Only 38g (2 inch model) 
This printer is designed for all kinds of portable terminals. You will be satisfied with its light weight and small package. 


@ Features @ Applications 

@ Small size and light weight @ Handy terminals 

@ High speed printing @ EFT-POS terminals 

@ Low power consumption @ All kinds of portable terminals 


@ Two layer paper is available 
@ Battery operation 
@ Option (CPU) 


Specifications EPL-1802S3 EPL-1832S3 
ITEM 3 inch model 

Resolution 8 dots /mm 
Total number of dots 576 dots / line 
Printing speed (max.) 400 dot-lines / s (50 mm/s) 
Paper width 80 mm 
Number of colums / line 16 (24x24 font) 24 (24x24 font) 
Head life 1x10® pulses, 50 km 


Head, Motor 4.2 ~ 8.5 V Battery (Ni-Cd, Ni-MH 4~6cells, Li-ion 2cells) 
Voltage 


Mass. (Typ.) 38 g 55g 


Dimensions (wx D xh) 72X32x15 mm 94x34.5x15 mm 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Printer Unit 


5 Volts Line Thermal Printer Unit 
Series : EPL1 600 


Available for battery operation and portable equipment. Light-weight, Low profile, Low current consumption 


@ Features @ Applications 
@ Compact-size, light-weight @ Data communication peripherals 
@ High resolution, High printing speed @ Hund-held instruments 
(450 dots-line/s max.) @ POS peripherals 
@ Operatable by batteries (4.2 to 8.5 V) @ Medical equipment 


@ Semi-auto paper loading function 


@ Specifications 


oe EPL1601S2 (V) EPL1602S3 (V) EPL1603S4 (V) 
tem 


Resolution 8 dots/mm 


Total Number of Dots 832 dots/line 
Printing Speed (max.) 360 dot-lines/s max. 


Number of Printing Characters 
(24 dots + no space) 


Head Life 5 x 10’ pulses 50 km 


Thermal head/motor: 4.2 to 8.5V 
Operating Voltage 
Logic -5oV £5 % 


Dimensions (mm) (W x D x H) 79x 51x 20 101 ® $2% 20 147 x 54x 20 


(V) : Straight path type 


SL St SA an BS A EES ES Si ESS LRT A eS Se AS IRE TEA EPR PES, 
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Panasonic Interface 


Series : EPLR1 600 


Interface EPLR1600 is designed to control the line thermal printer EPL1600 series 
It has two main functions given below 


(1) Receiving commands or text data from a user system, and interpret them to control the printer mechanisms, such 
as thermal heads, motors, etc, and operate the printer 
(2) Printing the built-in test pattern 


@ Features 

@ Simplified centronics, Simplified RS232C 

@ A built-in 364 character fonts 

@ Automatic loading 

@ Marker detection 

@ Bar code printing 
(UPC, JAN, EAN, CODE39, ITF, NW7) 

@ The most appropriate control to thermal head and 
motor 

@ Down-loaded character, Stamp printig (Option) 

@ Kanji printing (Option) 


@ Specifications 
5V Type 


Item EPLR1601 EPLR1604J 


Option Enable 


Printer EPL1601S2 EPL1602S3 EPL1603S4 


Number of Characters per line 


Kind of Characters 364 Characters 
Characters Code ASC Il JIS C6220 
Dimensions (mm) (W x D x H) 80 x 70 x 20 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
Whenever a doubt about safety arises from this product, please contact us immediately for technical consultation. 
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Panasonic Printer Unit 


Line Thermal Printer Unit 
Series : EPL1 700 


EPL1700 Series is compact line thermal printer with high-speed printing (60 mm/s), high resolution (8 dots/mm), and 
Suitable for various applications. 
This printer has a easy maintenance, and is available for thick paper (Label paper) printig 


@ Features @ Applications 
@ Compact-size, light-weight @ Data communication peripherals 
@ High resolution printing of 8 dots/mm @ Hand-held instruments 
@ High-speed printing at 60 mm/s @ POS peripherals 
@ Semi-auto paper loading function @ Medical equipment 
Specifications 
ee EPL1701S2 (V) EPL1702S3 (V) EPL1703S4 (V) 
Item 
Resolution 8 dots/mm 
Total Number of Dots 432 dots/line 576 dots/line 864 dots/line 
Printing Speed (max.) 480 dot-lines/s max. 


: 


(24 dots + no space) 


Number of Characters / line 


Head Life 5 x 10’ pulses 50 km 


Thermal head/motor: 24V+5 % 
Operating Voltage 
Logic (6V #5 % 


Dimensions (mm) (W x Dx H) 81x 52 x 20 101 x 52 x 20 147 x 54x 20 


(V) : Straight path type 


BA TO AL) a ES A ES ERE CAS EEE ARETE EE EOE ONE BEE TS ESO SLE ELIAS IE LE IIE LE EIRENE, EET LLL EDEL ELD AL CLL ALLE LAE LEANED 
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Panasonic Interface 


Series : EPLR1 700 


Interface EPLR1700 is designed to control the line thermal printer EPL1700 series 
It has two main functions given below 


(1) Receiving commands or text data from a user system, and interpret them to control the printer mechanisms, such 
as thermal heads, motors, etc, and operate the printer 
(2) Printing the built-in test pattern 


@ Features 

@ Simplified centronics, Simplified RS232C 

@ A built-in 364 character fonts 

@ Automatic loading 

@ Marker detection 

@ Bar code printing 
(UPC, JAN, EAN, CODE39, ITF, NW7) 

@ The most appropriate control to thermal head and 
motor 

@ Down-loaded character, Stamp printig (Option) 

@ Kanji printing (Option) 

@ Paper cutter drive (Option) 


@ Specifications 


24V Type 
Printer EPL1703S4 
Number of Characters per line 
Kind of Characters 364 Characters 
Characters Code ASC II JIS C6220 
Dimensions (mm) (W x D x H) 80 x 70 x 20 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 
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Panasonic Power Supplies 


Power Supplies for Personal Computers 


Japan 
Singapore 
Germany 


Small and lightweight power supplies, with open or 
close frame by user request, for lap-top personal 
computer. Power ratings from 20 to 120W are avail- 
able, and the outputs for driving logic circuit and 
ope-amp are provided. Various signal outputs for se- 
quence circuit, remote on/off and pri-power supply 
etc. can be added as option on request. 

Applied Safety Std.: UL, CSA, IEC acquisition as a 
power supply unit solely can be available on request. 


@ Features 

@ Autoranging input by change of the module for 
AC100/200V input can be available 

@ Low profile (30 mm height) 

@ Low loss and small size by partial resonant 
switching circuit 


@ Block Diagram (Example) 


@ With Change of 100/200 VAC @ With Pri-Power supply and Remote control 


Output 
Output 


+ 


Line Filter 
(@) 
O 
<= 

Line Filter 


2nd Partial 
Resonant 

Control R/C 
Circuit 


Control 
Circuit 
Module 


Module 
for 

Changing 
100/200V 


Control 
Circuit 
Module | | 


AMP 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Power Supplies 


@ Ratings @ Typical Spec. 


Input Conditions 


Output Conditions 


Environmental 


Specifications | Conditions 


Others Insulation 


Safety 
Standards 


Characteristics 


AC Input Voltage 


AC Input Current (At rated input and output conditions) 


Inrush Current (At rated input and output conditions, Ta = 25 °C) 


Efficiency (At rated input and output conditions) 


Output Voltage 


Output Current 


Voltage Regulation (Overall regulation) 


Over Current Protection (Auto reset) 


Over Voltage Protection 


Ripple(p - p) 


Ripple Noise 


Hold Time At rated input and output conditions 


Rise Time At rated input and output conditions 


Operating Temperature 


Storage Temperature 


Operating Humidity 


Dielectric Withstanding Voltage between 
Input and Frame and Input and Output 


normal temp. 
normal humidity 
(25 °C, 60 %) 


Insulation Resistance between Input and Frame 


Radiated Emission 
Limit 
At rated input and output conditions 


Conducted Emission 
Limit 


At rated input and output 


Leakage Current 
7 conditions (Commercial freq.) 


Leakage Current (Commercial Frequency, Rated Input & 
Output Conditions) 


Mass (Weight) 


Thunder Surge Resistance 


Denki Yohin* 
U 


CSA C22.2 950, VDE0806, IEC950 


L1950, 


5 to 10 A J0.5 to 1.0A]1.0 to 3.0A]0.5 to 1.0A] 0 to 10 mA 
+10 % 


100 mV 100 mV 150 mV 150 mV 150 mV 


Specifications 


90 to 110 V (JAPAN), 90 to 132 V (USA), 
180 to 264 V (EUROPE) 


0.5to 2.5A 
25 A peak 


65 % min. 


+12 V 


+5 % +7% 


Short Circuit Protection 


Power shutdown 


10 ms min. 


1s max. 


0 to 50°C 
-20 to 65 °C 
10 to 90 % RH(No dew deposit) 
1000 VAC, 1 minute (JAPAN) 
1250 VAC, 1 minute (USA, EUROPE) 


10 MQ min./500 VDC 


VCCI class 2 (JAPAN), FCC class B (USA), 
VDE class B (EUROPE) 


0.5 mA max. (Japan) 


0.75mA (Input Voltage 220V AC (UL, CSA), 
Input Voltage 240V (EUROPE) 


Standard 0.5kg max. 
with frame 1.0kg max 


10 to 55 Hz. 20 m/s? (2.5 G), 3 directions (each 1h) 
300 m/s? (20 G) 
10 kV 


*Denki Yohin stands for the safety regulations under The Electrical Appliance and Material Control Law. 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Power Supplies 


Power Supplies for Plain Paper Copiers 


Japan 
Germany 
Hong Kong 


High reliable power supply rating 64W (peaked 
100 W) that is composed of simple circuit, custom IC, 
for small size plain paper copier. The two outputs are 
for 24V driving motor and solenoide, and for 5V IC 
and logic circuit 

Applied Safety Std.: Denki Yohin*, UL, CSA, IEC 


@ Features 

@ Easy connection by using an on-board-connector 
for input and output 

@ Open frame and one-piece-PWB type 

@ Compact and lightweight by adopting newly devel- 
oped modules 


@ Block Diagram (Example) 


> 

O 

> 

B® | 

= 
Line Filter 


Control 
IC 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Power Supplies 


@ Ratings @ Typical Spec. 


AC Input Voltage 85 to 132 V, 187 to 264 V 
” 
= 
pS) AC Input Current (At rated input and output conditions) 2.2 A max. (100 V), 1.2A max. (220 V) 
E 
O Inrush Current (At rated input and output conditions, Ta = 25 °C) 50 A peak max. 
3 
Cc 
= Efficiency (At rated input and output conditions) 70 % min. 
Output Voltage +24V 
Output Current 0.2 to0.8A 0.3 to 2.5A (4.0 Ap) 
Voltage Regulation (Overall regulation) +10 % 
2 Over Current Protection (Auto reset) Short Circuit Protection | Short Circuit Protection 
© 
se) Over Voltage Protection Option 
je) 
- Output Voltage Hold Time (Rated input and output conditions) 10 ms min. 
Q 
6 Ripple (p-p) 100 mV max. 150 mV max. 
Ripple Noise 300 mV max. 300 mV max. 
Hold Time At rated input and output conditions 10 ms min. 
At rated input and output conditions 1s max. 
= Operating Temperature 0 to 50 °C 
= £ | Storage Temperature ~20 to 80 °C 
= 2 
5S & | Operating Humidity 10 to 90 % RH 
n 
& | Dielectric Withstanding Voltage between ; 
(e) 
c 8 Input and Frame, and Input and Output normal temp. 1500 VAC, 1 minute 
a normal humidity 
== 5 ie a 
D & | Insulation Resistance between Input and Frame (25 C, 60 %) 10 MQ (500 V DC) 
£W 
Radiated Emission Limit At rated input and output conditions en i 1, (100'V) 
— = , - FCC class A, VCCI class 1, (100 V) 
t 
Conducted Emission Limit At rated input and output conditions VDE class B (200 V) 
n 
® At rated input and output 0.75 mA max. (100 V) 
< 
6 _ | Leakage Current conditions (Commercial freq.) 1.25 mA max. (200 V) 
Mass (Weight) 0.6 kg max. 
JIS-6-0912 [Impact : 200 m/s* (20 G) 
n 
z ; 
> 8 Denki Yohin* 
@® € |UL1950, CSA C22.2 950, IEC950 
TO 
NN 


*Denki Yohin stands for the safety regulations under The Electrical Appliance and Material Contro! Law. 
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Panasonic Power Supplies 


Power Supplies for Plain Paper Copiers 


Japan 
Germany 
Hc 


Power supply rating about 260W (peaked 400 W) for 
middle and high speed copier, equipped with 5 out- 
puts of 24V for driving motor (solenoide), 24 V for 
high voltage, 5V for IC and +12 V for logic circuits. 
Applied Safety Std.: Denki Yohin*, UL, CSA, IEC 


@ Features 

@ Compact size and large power by forced cooling 

@ Comply with the noise spec in each country by 
combination with selective filters 

@ Open frame type with chassis 


@ Block Diagram (Example) 


AC 
input 


Line Filter 


Control 
Circuit 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Power Supplies 


@ Ratings @ Typical Spec. 


Characteristics Specifications 
AC Input Voltage 85 to 132 V, 187 to 264 V 


2 AC Input Current (At rated input and output 
= 
S conditions) 8.0 A max., 4.0 A max. 
se) 
6 
O Inrush Current (At rated input and output 
s conditions, Ta = 25°C) 30 A peak max. (0 to 10 ms) 
7 
Efficiency (At rated input and output conditions) 75 % typ. 
Output Voltage 24V(a) | 24V (b) ~12V 
0.2 to 7.5 0.5 to 2.5 
Output Current to12 A 0.1 to 1.2A 0.3to25A}] Oto O5A 
Voltage Regulation (Overall regulation) +5 % +5 % 
vert é Pentection taut ' Short Circuit | Short Circuit | Short Circuit | Short Circuit | Short Circuit 
ve MOET NSAI LM SSN Protection Protection Protection Protection Protection 
so) 
xe) , ; ; ; ' 
O 
= ’ 
Q | Output Voltage Hold Time 
6 (Rated input and output conditions) ions Toms 1oms ms TOs 
Ripple (p-p) 200 mV 100 mV 100 mV 50 mV 
Ripple Noise 400 mV 250 mV 250 mV 250 mV 250 mV 
Hold Time At rated input and output conditions 10 ms min. 
At rated input and output conditions 2s max. 
= Operating Temperature 0 to 50 °C max. 
o on 
ES ; 
S = Storage Temperature -20 to 80 °C 
= & | Operating Humidity 10 to 90 % RH 
Dielectric Withstanding Voltage between 
n 
5 Input and Frame, and Input and Output | normal temp. es el 
68 normal humidity 
ie (25 °C, 60 %) 
5 G Insulation Resistance between 500 VDC, 100 MQ min. 
22 Input and Frame 
Radiated Emission At rated input and output VCCI class 1, FCC class A (100 V) 
Limit conditions VDE class B (200 V) 
Conducted Emission | At rated input and output VCCI class 1, FCC class A (100 V) 
Limit conditions VDE class B (200 V) 
io) 
© 
5 At rated input and output 
Leakage Current conditions (Commercial 0.75 mA max. (100 V), 1.25 mA max. (200 V) 
freq.) 
Mass (Weight) 1250 g +15 % 
ep) 
2 ; 
> 8 Denki Yohin* 
@ © |UL1950, CSA C22.2 950, IEC950 
oO —_— 
nn 


*Denki Yohin stands for the safety regulations under The Electrical Appliance and material Control Law. 
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Panasonic Power Supplies 


Switching Power Supply Saving Electric Power 


Japan 
Singapore 


Most suitable for electronic equipment 
which is stand by for a long time. 


Industrial property; Patent: (pending) 
Applied Safety Std.: Denki Yohin*,UL, CSA, VDE, etc. 


@ Features 

@ The electric power consumption loss when an 
electronic equipment is standby is decreased by 
adopting the new circuit method (about 50% 
down, comparison with conventional commodity). 

@ High efficiency is achieved by RCC partial reso- 80 | 


Efficiency/Output current characterisitic 


Development 
goods 


Input120Vac 


nant operation. x 

= Conventional 

e 70 commodity! 

iS | 

ny i] 

60 | 

 Applications/usage examples: | 

@ Facsimile 90 L} 

@ PPC | | 

@ TV, VIR | 
Suitable for electric equipment 07"0.20.40.60.81.01.21.4 

having long stand-by time 0.1A Output 1.25A 

(Standby} current (Ratings 


load) loads) 


M@ characteristics/specifications 
Oscillation frequency/ 
Typical Spec. Output current characterisitic 


Input120Vac 
Denki Yohin, UL 1950, CSA22.2 950, VDE0806, IEC950 
163 (W) x 54 (D) x 32 (H) 


Comparison of conserve electric powers when standing by (per machine) 


Oscillation frequency (Hz) 


500K 
Ps Conventional method} New control method | Electric power saving 
Electric power consumpion | ew | aaw fa W per machine 
2.4W 


Breakdown of electric power consumption a ae 
Electric power consumption of equipment 2.4W 0.1A 125A 
‘reat (Standb Output (Ratings 
Electric power loss of power supply circuit 58% down y current g 
load) loads) 


(When the consumption electric power of the stand-by circuit is 2.4W equipment) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Power Supplies 


Built-in Power Supplies for portable equipment 


Worldwide AC input switching power supply with Con- 
stant 
Voltage/Constant Current control 


Applied Std. (Safety) 

UL1950, CSA950, IEC950 etc. 

Applied Std. (Noise) 

FCC class B, VCCI class 2, EN55022 class B, CISPR 
Pub.22 


@ Features 

@ Ultra compact size, light weight & high power den- 
sity (3.3 cm?/W) 

@ Worldwide input voltage capability 


lM Recommended Applications 
@ Word processor, Personal Computer, Workstation 


@ Portable equipment operated by AC adaptor 


@ Ratings @ Typical Spec. 


Characteristics 


AC Input Voltage 


Input 


Frequency 


Output Voltage & 


Current 


Ripple & Noise (p-p) 


Output 


Overall Regulation 


Protection 


Dimensions & Mass 


Operating Temperature 


Operating Humidity 


Environmental 
Conditions 


Japan 


Specifications 
85 to 276 V 


48 to 62 Hz, Single Phase 


Constant Voltage mode 
15 V 3.0A rated, 3.7 A peak 
Constant current mode 


180 mV 


+5 % 
Over voltage, Over current Protections 
L120xW 52x H 23 (mm) 150g 
0 to 50°C 


5 to 95 % RH 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic 


Contactless Charger 


1W to 3.5W class, high efficiency and compact 
contactless charger without contact defectives 


Applied Safety Std : Denki Yohin", etc. 
Industrial Property ; Patent 9 (pending) 


@ Features 

@ High efficiency : 60 % by developed energy 
re-generated circuit system 

@ New developed custom IC realized high stabilized 
output 

@ Safety design by complate isolation between 
primary and secondary 

@ New developed secondary coil realized small and 
light 

@ Connecting AC adaptor with charger realized light 
weight, compact and high portability 

@ Easy water resistance & dust proof design 

@ High latitude in mechanical design 


M@ Recommended Applications 

@ Cordless telephone, PHS, Cellular phone 

@ VCR Camera, CD radio-cassette recorder 

@ Other electronic equipment using secondary battery 
@ Construction 


Charging side (Pri.) 


100 VAC 


Re-generated converter 


Switching trans. 


M Ratings @ Typical Spec. (1 W~3.5 Wclass) 


Characteristics 


Input Voltage Range 


Output Power 
Efficiency 
Output Voltage 


Output Voltage Stability 


Protection 


Contactless Charger 


Japan 


@ Standard model PHS 
@ Size (80 x 85 x 50) (mm) 


Equipment side (Sec.) 


Battery 


ia 


Specifications 
100 VAC +10 % 
1W~3.5 W 


60 % 
at direct output 


Option 


+5 % 
at output stabilization 


Protection against induced heat 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Charger 


Charger 


Japan 
Singapore 


@ Features 

@ Compact, lightweight owing to custom IC and high 
density mounting 

@ Rapid charger by 4 bit microcomputer 

@ Built-in refresh function available for memory effect 

@ Capable of complying to wide range of batteries 
such as Ni-Cd, Ni-MH, Li-ion battery 


M@ Recommended Applications 
@ Cellular phone, PHS 


@ Ratings @ Typical Spec. 
Characteristics Specifications 


100 V to 120 VAC 
Rated Input Voltage 200 V to 240 VAC 


max. Output Power 5W 


For Ni-Cd-Ni-MH battery 
Constant current 

-AV Control system 
Charging System For Li-ion battery 

Constant Voltage 
Charging current detection 
system 


Rapid Charger 


Charging condition 
Abnormal condition 


LED Indication 


Refresh function 
Other Functions Over charging protection 
Various protection timer 


Safety Std. Denki Yohin*, UL, CSA, TUV, SEMKO, SEV, etc. 


Noise Std. VCCI, FCC, FITZ 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic Charger 


@ Dimensions in mm (not to scale) 


@ Design Ex. 


1500 


110 


4] 
Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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Panasonic AC Adaptors 


Type: Compact 


Japan 
Singapore 


Compact, thin tyoe AC Adaptor 

Compact and high reliable owing to our mounting 
technology 

Applied Safety Std.: Denki Yohin* 


@ Features 
@ Compact, lightweight & high efficiency 
@ Low noise (conform to VCCI class 2) 


Hi Recommended Applications 
@ Cellular Phone 
@ PC peripherals 
@ Game machine 


@ Ratings @ Typical Spec. 


Characteristics Specifications 
AC Input Voltage 90 to 115V 


48 to 62 Hz, Single phase 


Input 
iq) 
Q 
= 
O 
a | 
O 
<— 


Output Voltage 5V 
Output Current 0.75A 
Ripple (p-p) 300 mV 
— 
2 
5 Overall Regulation [1/2 (Line reg.+Load reg.+Temp.reg.)] +6 % 
Over Current Protection Available 
Dimensions (Mass) SOW x 70D x 26.5H mm (95 g) 


*Denki Yohin stands for the safety regulations under The Electrical Appliance and Material Control Law. 
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Panasonic AG Adaptors 


i Dimensions in mm (not to scale) 


Design and Specifications are subject to change without notice. Ask factory for technical specifications before purchase and/or use. 
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For the Latest Information on 
Panasonic Electronic Components 
Visit Our Internet Web Site at 


www.panasonic.com/pic/ecg 


or visit related sites at 


www.panasonic.com (U.S.A., all products) 
www.panasonic.ca (Canada) 


Panasonic Industrial Company / Electronic Components Group 
Two Panasonic Way, M/S: 7H-4 
Secaucus, NJ 07094 


Division of Matsushita Electric Corporation of America 


Panasonic 
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CENTRAL REGION WESTERN REGION 
Panasonic Industrial Co./ECG Panasonic Industrial Co./ECG 
8300 W. FM 1960, Suite 200 6550 Katella Avenue 

Houston, TX 77070 Cypress, CA 90630 

Tel: 1-281-970-0070, Ext. 30 Tel: 1-714-373-7366 

Fax: 1-281-970-0050 Fax: 1-714-373-7323 

Panasonic Industrial Co./ECG Panasonic Industrial Co./ECG 
1707 North Randall’ Rd., E1F-3 1600 McCandless Drive 

Elgin, IL 60123-7847 Milpitas, CA 95035 

Tel: 1-847-468-5800 Tel: 1-408-945-5660 

Fax: 1-847-468-5815 Fax: 1-408-945-6365 

Panasonic Industrial Co./ECG «Panasonic Industrial Co./ECG 
9505 Delegates Row 15075 SW Koll Parkway, Suite B 
Indianapolis, IN.-46240-3807 Beaverton, OR 97006 

Tel: 1-317-580-3240 Tel: 1-503-350-1990 

Fax: 1-317-571-0839 Fax: 1-503-643-8933 


Panasonic Industrial Co./ECG 
9444 Balboa Ave. 

Suite 185 

San Diego CA 92123 ; 
Tel: 1-619-715-5555 “= 
Fax: 1-619-715-5545 


HEADQUARTERS 
Panasonic Industrial Co./ECG 
Two Panasonic Way, 7H-4 
Secaucus, NJ 07094 

Tel: 1-201-392-4818 

Fax: 1-201-392-6263 


Division of Matsushita Electric Corporation of America 


Visit us on the web at | ECG.98-001 
www. panasonic.com/pic/ecg : Printed in the USA 1998 


